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PRELIMINARY HEARING OF THE PRESIDENT’S 
CANAL COMMISSION. 

The Senate has shown a proper appreciation of the 
gravity of the Isthmian Canal question by refusing to 
take up the bill for the immediate construction of the 
Nicaragua, which was passed in such unseemly haste 
by the House. 
debate was no doubt largely due to facts brought 
outata preliminary hearing of the engineers of the 
canal commission by the Senate Committee on Inter- 
oceanic Canals, of which Mr: Morgan is chairman. 

Although the members of the commission very prop- 
erly refused to commit themselves, at the present 
stage of their incomplete investigations, to any exact 
statement of the relative cost or feasibility of the 
Nicaragua and Panama routes, enough information of 
a general nature was presented to prove that the ques- 
tion of the best route is yet an open one, and ‘that 
the passage of the Hepburn bill by the House was 
precipitate, and contrary to the dictates of prudence 
and forethought by which the discussion of this great 
national project should be governed. 

It is impossible to review the interesting report of 
this hearing at any length, and it must suffice to quote 
a few of the salient features of the testimony. In the 
first place, then, it is the opinion of every meiuber of 
the comuwmission that both canals are feasible; and 
while no exact estimate of cost was given, Col. Ernest 
stated that in his opinion ‘‘ it would cost less money to 
finish the Panama Canal than to build the Nicaragua 
Canal.” There was a consensus of opinion that the pre- 
sent plans of the French engineers had solved the three 
great problems of the Culebra cut, the summit water 
supply, and the control ot the Chagres River, and the 
impression produced upon the committee was voiced 
by Senator Sewell (of the committee), who said: ‘‘ We 
have been educated for the last ten years with the 
idea that the Panama Canal was an impracticable 
thing, and it has only been within the last ‘month or 
two that we have heard from your commission, not. 
officially, but from individual members, that it is an 
open question whether the Panama Canal could not be 
finished just as cheaply as the Nicaragua Canal could 
be built.” 

On the question of harbors, Admiral Walker stated 
that it would be easier to make a harbor at Colon 
(Panama) than at Greytown (Nicaragua), while at the 
Bay of Panama, on the Pacific, there would be “ really 
no necessity for a harbor.” Speaking on the same sub- 
ject, Mr. Morison testified that the construction of 
Greytown Harbor (Nicaragua) would be a ‘ work of 
unusual difficulty and magnitude,” and in common 
with the great dam across the San Juan, “must be 
considered a very great obstruction in an engineering 
sense.” At the same time he considers that these en- 
gineering difficulties can be surmounted, since *‘ every- 
thing is feasible in construction to an engineer, pro- 
vided he has sufficient time and money.” 

The imperative necessity of waiting for the report 
of the commission is shown by the fact that, as regards 
Nicaragua, the Walker:survey, according to Colonel 
Hains (a member of the Walker comumission), was a 
*S.paper location,” whereas the present commission are 
“locating the canal on the ground itself.” Hence it is 
not surprising that the new estimate of cost will be 
greater than that of the Walker commission. The 
more rigid examination has revealed among other 
things the fact that the dam on the San Juan will be 
a far more costly affair than was supposed. According 
to Mr. Morison, it will be necessary to go down 100 
feet below the low water level of the river to secure 
rock foundation, and work at this depth will ‘involve 
the use of the pneumatic process, This is deeper than 
the foundations of the Mississippi bridge at Memphis, 
which measured 60 by 100 feet. As the foundation of 
the dam will be 120 feet wide by 1,500 feet long, we can 
appreciate Mr. Morison’s statement that ‘‘it is going 
to cost an enormous amount of money.” 

We could quote at further length from this report ; 
but we think enough has been said to show that the 
question as to which is the best canal for the United 
States Government to construct and own is still very 
much ‘‘in the air;” especially when we bearin mind 


Its refusal to enter upon a premature | 


-. under the old system. 
- under one management, and the high state of efficiency 
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that other possible routes, such as that at Atrato, are 
also under consideration and may yet prove to have 
superior advantages over the two great rival routes 
above considered. 


MUTUALLY PROFITABLE. 

We have on more than one occasion referred to the 
frankness, unusual in transportation companies of this 
character, which characterizes the annual statements 
of the operation of the Metropolitan Street Railway 
Company of this city; and the figures disclosed by 
President Vreeland at a recent meeting of the share- 
holders are, as usual, full of valuable and instructive 
facts which have a general public interest. The opera- 
tions of this, the largest street railway company in the 
world, are shown by these statistics to have been as 
profitable to the general public as they have been to 
the shareholders themselves, and this result is an en- 
dorsement of the liberal policy which, with few excep- 
tions, has governed the attitude of the company toward 
the pubiic. 

The following is a digest of the comparative figures 
given by the president for the years 1894 and 1899 : 


1894 1899 
Miles operated track........sscscecesceees 1381 2240 
Car mileage... ....6.... cece se seeeeeesees 17,883,590 41,760,856 
Gross CArnings...........-2. cee eee eee ee $5,398,465 $13,525,485 
Per cent operating expenses....... seesee 597 48°? 
Divided profits .............cesceeeeeeees $328,000 $2,471,675 


It will be noticed that although the length of the 
track operated increased in this period but sixty per 
cent, the mileage increased in the same period about 
two hundred and fifty per cent, while the gross earn- 
ings increased at the same rate, and the profits at the 
rateof eight hundred percent. Looking at these enor- 
mous profits one would naturally be prepared to find 
that they were the outcome of a policy in which the 
general public was made to suffer for the benefit of the 
corporation. .So far is this from being the case, how- 
ever, that by virtue of a generous system of transfers, 
a passenger can ride continuously. for a distance of 
about fifty miles on the different lines of the system 
for one five cent fare ; and the public has shown its ap- 
preciation of this convenience by taking transfers dur- 


ing the year. 1899 to the astonishing total of 128,365,161. . 


The company point with commendable pride to the 
fact that under the old system of separately owned and 
operated systems, the same amount of transportation 
would have cost the traveling public an additional sum 
of $6,418,258. 

As a matter of fact it will be apparent at once to all 
students of the economics of transportation that this 
sum would never have been expended by the public 
It is the consolidation of roads 


to which the roadbed, rolling stock, and motive power 
have been brought, that enable the street railways of 
New York not only to carry passengers at a much lower 
rate per mile, but todo so with vastly increased profits 


to the shareholders ; while the cheapening of trans- 
portation has served, in its turn, to increase the amount © 


of travel by 250 per cent. The recent acquisition of 
the vast system ofthe Third Avenue Railway Company 
places the whole of the. railroads of New York under 
one management, and as this consolidated system will 
be advantageously placed with regard to the city’s 
underground system, there is no doubt that a further 
extension of the system of transfers will be made by 
which the efficiency of both the above and underground 
lines will be greatly improved. 
a ee 
CONGRESS AND THE. PNEUMATIC DISPATCH 
SYSTEM IN THIS CITY. _ 

Chiefly because of certain irregularities which were 
stated to have occurred in connection with the grant- 
ing of former appropriations for the Pneumatic Postal 
Tube System in this city, Congress was disposed at 
first peremptorily to refuse the requested appropriation 
for this year ; and has only now given a reluctant con- 
sent, coupled with the stipulation that no further ex- 
tensions of the system are to be sanctioned. 

‘Opposition to the granting of the appropriation 
was based upon some very explicit statements, to the 
effect::that persons financially interested in the Dis- 
patch System had held positions ina previous year 
which gave them-a hand in the unloosing of the gov- 
ernment purse-strings when: the.question, of appropria- 
tions was passed upon. 

The ScIENTIFIC AMERICAN is not concerned in this 
aspect of the question. further than to say that if the 


facts are as stated, this journal is heartily in svmpathy -: 


with the motive which suggested the withholding of 
further appropriations; for every blow at the iniquities 
of the ‘‘spoils system” brings us nearer to that day 
when the word Congress shall be suggestive of an in- 
tegrity that is spotless and unassailable. At the same 
time we think that if the appropriations had been re- 
fused, Congress would have shown more zeal than 
discretion ; for in its desire to punish a few individuals, 
it would have seriously crippled the New York Post 
Office by depriving it of its most efficient system of de- 
livery. 

The pneumatic postal service of this city, a descrip- 


public whose interests it is desired to protect. 


’ first, relief is also given. 
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tion of which appears in the SCIENTIFIC AMERICAN of 
December 11, 1897; was installed after the practicability 
of the system had been demonstrated by the postal au- 
thorities in London, Paris and Berlin, and by the suc- 
cessful operation of a plant erected by an American 
company in Philadelphia. The American plant em- 
bodied all the improvements. suggested by past experi- 
ence, and surpassed all previous installations in the 
fact that its capacity was trebled, and a larger class of 
mail matter. was eligible for transmission. The New 
York system, which includes a line of tubes from the 
general Post Office downtown to the banking district, 
uptown to Forty-second Street and across the Brook- 
lyn Bridge to Brooklyn, may well stand upon its record 
as gathered from the report of the postmaster at New 
York to the postmaster-general. From this report we 
learn that on the first named of the above routes the 
tube has saved over 10,000 miles of wagon service 
annually, on the second-named, 48,312 miles ; while the 
branch across the Brooklyn Bridge has reduced the 
wagon mileage by 18,000 miles. The time occupied by 
the mails in transit has been surprisingly reduced ; in 
the case of the Brooklyn delivery, according to the re- 
port, mails which took twenty-five minutes by wagon 
are now carried in three minutes through the tubes, 
while ‘“‘inails are now delivered with ease, on the first 
round of carriers all over the city, that heretofore were 
delivered only by a constant struggle with delayed 
trains, broken-down wagons, and careless drivers.” 
Quotations from this report might be multiplied, 


showing that, whatever doubtful influences may or 


may not have been at work in connection with the 
matter of appropriations, the new system of postal 
delivery is thoroughly efficient and a boon to the 
general public. Congress, in its determination to ad- 
minister a stinging rebuke, has apparently lost sight 
of this fact ; with the result that the punitive measures 
proposed would have fallen heavily upon that very 
Evi- 
dence of this is found in the agitation which was im- 
mediately started among the, merchants and business 
associations of this city to loosen the deadlock, and 
preserve an institution which has proved its right to 
become a permanent feature of our system of postal 


:: delivery. 


OO - oo 


DEVELOPMENT OF COLOR-PHOTOGRAPHY. 

In a communication made to the Académie des 
Sciences, M. Graby gives an account of a method of 
color-photography, by which he has succeeded in ob- 
taining an approximation to the natural colors. - After 
having made a series of prints upon a paper contain- 
ing subchloride of silver and bichromate of potassiuin, 
he found that in some cases prints were obtained which 
gave an appearance of the natural colors. He came 
to the conclusion that since this effect is obtained by 
the violet-blue of the subchloride and the orange of 


.. the. bichromate, the next step would be to make a sep- 


arate print of the blues and violets upon a blue paper 
and one of the oranges and reds upon an orange paper, 
and that these prints, when superposed, would give 
more or less the desired effect. His method of work- 
ing is to make the first exposure upon a plate sensi- 
tive to orange, behind a red screen; the second ex- 
posure is made with a screen of bluish-green, upon a 
plate sensitive to the blues and greens; by using a 
stereoscopic camera, the two exposures may be made 
at the sarne time, besides obtaining relief. 

The first plate is printed upon the ordinary ferro- 
prussiate, or blue print paper, the second upon a 
chloride of silver paper, which is not toned, but merely 
fixed in the hypo. bath and washed, giving thus an 
orange-brown color. Thetwo prints are pasted upon 
a stereoscope card and viewed through a stereoscope, a 
red screen being placed before the blue print and a 
blue screen before the orange. In this case the colors 
of the object are seen with a greater or less approxima- 
tion, and if a stereoscopic camera has been used at 
A remarkable point observed 
is the brilliancy with which the metals are reproduced; 
thus in the case of gilding, the color is not merely yellow, 
but a fine metallic luster is given. This process is one of 
great simplicity, as it requires but two exposures and 
two prints, which are made without toning. By mak- 
ing one of the prints transparent the colors may be ob- 
tained by superposing one on the other. This process 
is now in an experimental stage, and is capable of 
further improvement to odtain a close approximation 
to the natural colors ; it has the disadvantage of not 
reproducing the reds or violets to any great extent, 
but as there are many subjects which do not contain 
these colors, the process may be used to advantage in 
certain cases. M. Graby states that he is also at work 
upon a process by which he uses but one exposure and 
one photographic print. 

rt 
THE AMERICAN TROTTER ABROAD. 

The superiority of the American trotting horse 
abroad has become so well established in the last few 
years that European breeders have sent agents to this 
country to study our methods of breeding, and in Ger- 
many and France the local horse-breeders have in- 
duced their governments to place an embargo on far- 
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ther importations. Two years ago the American trot- 
ter went abroad to enter the races in various parts of 
Europe, and after winning in dozens of important 
contests their virtues become fully recognized. The 
Russian government imported several thousand for 
breeding purposes and established an American trainer 
and breeder in the Imperial stud. . In Austria wealthy 
lovers of horse flesh paid from five to ten thousand 
dollars apiece for American trotters, and in London 
similar high prices were offered for exceptionally fine 
American trotters. 

In the international races held at Nice the American 
horses won nearly all the medals and money. Someof 
them were classed as Aimerican-bred horses, but owned 
by Europeans. ‘This condition of affairs was painfully 
similar in other races held on the Continent, and while 
admiration was felt for the American trotters in some 
quarters, their unfailing success caused envy. ‘The 
local trainers felt they had no chance of winning in 
the race. In Russia, the American-bred trotter is now 
handicapped in all races, the American breeder has 
been dismissed from the Imperial stud, and the im- 
portations of further Amcrican horses stopped. In 
nearly all of the Continentai races the American trot- 
ters have to enter under such odds that there is no 
possibility of their winning. 

But while local-breeders can manage the racing as- 
sociations so that the American trotters cannot win 
when pitted against their horses, they cannot besmirch 
tne enviable records and reputation that our trotters 
have established. ‘Their virtues are so well known 
that. the demand for these animals by prominent 
European racing men is extensive, and to-day this 
country is supplying more trotting horses for the 
European market than any other. Our export trade 
in horses reached its minimum in 1894, when the bi- 
cycle and trolley threatened the doom of the horse, 
but five years later, in 1899, the pendulum had swung 
to the other extreme, and our export trade reached its 
maximum. Last year we exported nearly 100,000 head 
of horses, and a fair precentage of these were trotters 
to be used either for racing, coaching, or for the parks. 
A large number of cavalry horses were also shipped, 
and these are still going abroad ina continuous stream. 

The American trotter, as bred to-day, is the most 
useful and serviceable horse in the world, and he has 
outclassed all others at the shows at home and abroad. 
He is the ideal type of horse, with just sufficient 
mobility about him to permit the breeders to rear him 
for a variety of uses. He is bred from fifteen to seven- 
teen hands in height, and from 900 to 1,400 pounds in 
weight, suitable alike for racing, trotting on the speed- 
way, or for road handling. He is bred to trot from 
2:20 to 2:08, and he sells for $600 to $10,000 on the ave- 
rage, not taking into account the extraordinary prices 


paid for a Maud §. or Sunol. Thereis a demand to-day - 


in Europe for American trotters that can meet the mar- 
ket requirements at prices ranging from $600 to $10,000. 
Trotting-bred road horses of extra speed and beauty 
sell to-day in the London market for $10,000 a pair, 
and in nearly all instances of such sales the horses are 


either bred in America or are from American-bred 


sires. 

This condition of our trotting stock abroad has 
given a new impetus to horse breeding in this coun- 
try, and there is a revival in the business that pro- 
mises well for the future. The present scarcity of good 


salable horses is forcibly contrasted with the condition — 


of the market five years ago. Then the horses in 
the far Northwest were so plentiful and in such little 
demand that they were left by the farmers to starve on 
the range. On the great ranges of Texas, California, 
Oregon, and Dakota the stallions were shot to stop 
the increase, and premiums were even offered for re- 
moving the herds. Only recently the Union Pacific 
Railroad closed a contract tocarry from the Oregon 
ranges some 9,000 head of wild horses to the grain- 
growing States. The organizers of this movement 
anticipate making money out of these wild horses when 
they have been fed and prepared for the market. In- 
stead of the wild horses being a nuisance on the plains 


to-day, they are in great demand both for export and . 


for home use. This change of condition is partly-due 
to our warin the Philippines. The Pacific coast: has 


been shipping horses to the far East for our soldiers. : 
and army transports at the rate of nearly a thousand. 


amonth. These half wild horses when broken to the 
saddle make the best sort of army and cavalry horses. 
So well is this recognized that both Germany and 
Russia are now buying American horses for this wing 
of their armies. The South African war has demon- 


strated the value ofa large cavalry army, and. nearly. 


all the European nations are increasing their mounted 
troopers, with the result that the American horses are 
in greater demand than ever. Not only are the Ameri- 
can trotters and range horses of the West great winners, 
brut we practically have a corner in the horse markets 

the world. We have the breeding stock, and above 
all the cheapest ranges and feed in the world. The 
American breeder can put the products of his stock 
farms on the Europeat: markets at less cost than the 
local breeders, and his animals will be superior in 
speed, power, and endurance. 
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THE JAPANESE GRASSES, 

Japan continues to supply us with wonderful pro- 
ducts of their gardens, which, through centuries of 
culture, they have brought to the present high state 
of perfection. Japanese plums, morning glories, and 
lawn grasses are now quite common in every orchard 
or garden, and they are not excelled by anything that 
the Western nations have been able to produce. The 
Japanese grasses, or Eulalias, have only been intro- 
duced in this country a few years, but wherever planted 
they receive more than common notice. For orna- 
mental grouping on the lawn there is no palin or plant 
that quite equals them, not even excepting the cele- 
brated pampas plumes. When once planted these 
grasses flourish so abundantly ghat it is a question 
whether they may not have a commercial value as well 
as an ornamental one. In Japan they are dried and 
woven into mats, and if one cares to imitate the Orientals 
in this respect, durable home mats can easily be manu- 
factured. After the cold weather has killed the grace- 
ful stems or the variety of Eulalia known as gracillima, 
the stems should be cut down close to the ground. 
This will give stems from five to seven feet in length. 
After cutting, dry a few days in acool, shady place, 
and then weave the mats cross-wise, fastening the 
ends by tying them under or sewing witha bagging 
needle and twine. A mat atleast six by five feet can 
be made in this way, and it will be found durable 
enough to last for along time. The mats can be made 
in a short time, and the stalks can be had in abund- 
ance. 

The Japanese make many ornamental wicker-work 
articles with the stems of the Eulalias, and if they 
are properly dried in season, they will prove very stiff 
and strong. For this work they should be cut inthe 
late fall and dried in the shade where moisture cannot 
reach them. Ornamental baskets, paper racks and 
scrap-baskets can be made with the dried stems. 

The best Eulalia for this purpose is the variety men- 
tioned above. This variety sends up beautiful stems 
to the height of six or seven feet in the fall, with stems 
not much larger around than thick straw. The leaves 
branch out from these solid stems and widen to about 
a quarter of aninch. These long graceful blades are 
of a light green with alight midrib running from .top 
to bottom. In late autumn they produce a light pink 
plume, which is the flower of the plant; and as the 
frosts come, the stems and leaves turn to a pretty 
brown, which they maintain until spring. If the stems 
are cut off in the late fall, new ones shoot up early 
the next spring, and another crop as large as the first 
will follow. 

The most commonly known Eulalia is the zebrina. 
This is a short grass compared to.the first, but raised 
in beds and masses, it gives a pretty effect to the lawn 
or garden. The pure zebrina has yellow bars across a 
green blade, but most of the specimens seen in gardens 
are nearly green. This is due to the fact that the 
variety has a tendency to revert back to its original 
type. In order to preserve the variegated nature of the 
plant the roots that show a plain green foliage must be 
taken up, and the roots divided which emphasize the 
yellow bars. In this way the plants can be prevented 
from degenerating. 

The Eulalia japonica variegata is a variety that 
greatly resembles the old-fashioned ribbon grass, but 
it is prettier and taller. The green leaves are brightly 
variegated with white and yellow, which colors do not 
disappear as the season advances, but remain on the 
foliage until frost kills the plants. Although fragile 


‘in appearance this grass is quite hardy, and does not 


suffer from our severe- winters. A pretty method of 
planting them is to surround a group of the taller- 
growing gracillima with a border of the variegata. 
The former lends support and contrast to the latter, 
and the two together always make an effective or- 
nament. The variegata is a foot or two shorter in its 
full growth than the gracillima. The two varieties 
grow with the greatest freedom, and require nex to 
no care after being planted. They can be made to 
flourish in clumps or ina scattering row, where each 
individual stem stands out tall and straight as a reed 
arrow. 

There are infinite uses to which these tall slender 
grasses may be put. They are not as tough as the 
Japanese bamboo, but for light work they answer al- 
most the same purpose. We cannot raise the bamboo 


_ in this country, but the Eulalias will flourish, and we 


might endeavor to employ them about the house in 
useful and ornamental ways. 
8 

DEATH OF JONAS GILMAN CLARK. 

. Jonas Gilman Clark, the founder of Clark University, 
died at his home at Worcester, Mass., at the age of 
eighty-five. He was born in 1815. After obtaining a 
public school education he apprenticed himself to the 
carriage-makers’ business in Boston, and in 1858 he 
went to California during the gold fever and laid the 
foundation of his fortune. When he returned East he 
located in New York, where he amassed a large fortune 
in the banking business. In 1889 he founded Clark 
University, in Worcester, Mass., giving it an endow- 
ment of $2,000,000. By his death the institution re- 
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ceives his magnificent library of rare and costly books. 
Clark University is perhaps unique among the edu- 
cational institutions of the United States. It is devoted 
entirely to post-graduate studies, and the university has 
recently celebrated its tenth anniversary. 
l= 0-5 
PARIS EXPOSITION NOTES. 

The number of passengers to the Paris Exposition on 
the opening day was 118,630. In 1889 111,295 were ad- 
mitted. 


The Post Office in the American pavilion will be a 
valuable object lesson to Europeans as regards the 
prompt handling of postal matters. It is located on 
the main floor together with the Bureau of Informa- 
tion, reading and writing rooms. The second floor will 
be devoted to various State headquarters. The com- 
missions reception room will occupy the third floor, 
and the fourth floor is given up to the headquarters of 
juries, delegates, etc. 


A large number of fine jewelry exhibits have been 
placed at the Exposition, and from now on special ar- 
rangements have been made to prevent losses by rob- 
bery or fire, and a special service has been organized, 
which is in charge of M. de Balnégre, a former Com- 
missioner of Police. A ‘service of day and night watch- 
men has been arranged for, and should any of the cases 
be broken into, or jewelry be stolen from any of the 
vistors, measures have been taken to have a bell rung 
as soon as the theft is detected, and the gates of the 
different’ buildings are closed at once. 


The Exposition authorities are making a special 
effort to finish the work of installing the exhibits, and 
the Minister of Commerce has issued a decree limiting 
the time allowed for this work. According to the de- 
cree, no installation work is permitted after May 12, 
and exhibits which are too late to be put in place will 
be refused admission to the grounds after that date, 
and the Administration will take possession of the 
empty spaces. No exception will be made to this rule 
except for special reasons admitted by the Comunission. 
The same limit is made for the erection and installing 
of exhibits, and all bnilding material, etc., must be re- 
moved from the grounds before May 18. The exhibits 
which are not finished on that date will be stopped by 
the authorities, who will take measures for removing 
the unfinished work. 


A partial illumination of the grounds took place on 
Sunday evening, the 6th of May. The various build- 
ings of the Champ de Mars had a line of incandescent 
lamps along the top, and the Eiffel Tower had a series 
of lamps from the base to the summit, outlining the 
general form. Some of the attractions were also 
brilliantly lighted up, but the Electrical Palace and 
Fountain could not be illuminated for the occasion, to 
the disappointment of the large crowd that had 
gathered in anticipation of this event. In the Champs 
Elysées section the grounds were brilliantly lighted up 
with a pleasing effect by a series of translucent orange 
colored globes containing incandescent lamps, these 
being hung in the trees all over the grounds, especially 
along the Seine, including a portion of the space occu- 
pied by the national pavilions. Some of these were 
also lighted up by rows of lamps outlining the main 
architectural features. The space between the Grand 
and Petit Palais was well lighted by are lamps upon 
poles, and the Alexander III. Bridge by the bronze 
candelabra which are placed along the balustrade. 
These candelbra are very handsome, being in massive 
bronze of artistic design; each supports four large 
globes containing several incandescent lamps. On 
either end of the bridgeis a large bronze group uphold- 
ing a candelabrum of an elegant design; this is fin- 
ished in antique bronze. 


The Spanish pavilion was one of the first to be inau- 
gurated, and the ceremony took place on the 8th of 
May. The pavilion is situated on the bank of the 
Seine, in the group of national buildings, between 
those of Germany and Monaco. Among those present 
at the ceremony were M. Picard, Commissioner Gen- 
eralof the Exposition, Prince Roland Bonaparte and 
many other celebrities. One of the interesting features 
of the occasion was the presence of Mr. F. W. Peck, 
the United States Commissioner, with a number of the 
Exposition staff, thus showing the friendly relations 
which now prevail between the two countries. The 
American representatives were cordially welcomed by 
the Duke de Sesto, the Spanish Commissioner General 
and his staff. The building takes the form of a palace 
built in the style of the Spanish Renaissance. Its de- 
tails are taken from different historic. buildings. The 
facade is designed after that of the University of Al- 
cala, constructed in 1553; another part of the building 
is copied from the Alcazar of Toledo, erected during 
the reign of Charles V. The University of Salamanca 
and various other palaces are represented. In the in- 
terior of the building is a large hall surrounded by 
arcades ; a wide staircase leads up to the second floor, 
where the reception took place. The building is almost 
entirely occupied by aretrospective exhibition of the 
national art, and the Queen Regent has sent a number 
of interesting and valuable collections of ancient tayes- 
try taken from the Royal Palace at Madrid. 
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SINGLE-RAIL STORAGE-BATTERY MOTOR. 

The single-rail railroad has found an extensive field 
for usefulness in various parts of South America, and 
also pretty generally in India. In both countries the 
system is a form of the well-known Decauville system, 
in which the bulk of the weight is carried on two 
wheels alligned in the same longitudinal plane beneath 
the car, while the balancing is performed by a cross 
beam or outrigger, to which is harnessed the horse or 
mule which draws the load, or, 
if man power is used, the boum 
is steadied by an attendant. 
This is the plan which is more 
generally followed in South 
American countries. In India it 
is customary to place a wheel at 
the end of the outrigger and so 
distribute the weight in loading 
the car that the bulk of the load 
is carried by the rail wheels, only 
a small fraction of the weight 
being borne by the road wheels. 
These trucks are, as arule, drawn 
by oxen. The truck, which is- 
herewith illustrated, is being 
specially constructed for service 
in India; and, while it is built on 
the general lines of the ox-drawn 
vehicle, it differs from it in that 
the motive power is derived from 
storage batteries carried on the 
platform of the car. The motor 
is placed between the two wheels, 
and carries on its spindle a dou- 
ble pulley which is belted direct- 
ly to a pulley on to each. of the 
axles. The storage batteries are 
grouped around the motor and 
the whole is boxed over to form 
a carrying platform. The truck 
is designed to carry a load of a 
quarter of a’'ton, and is capable also of drawing two 
other trucks, each carrying a ton, at a speed of eight 
miles per hour. The single tracks for these railways 
are exceedingly economical to build, and if laid near 
the edge of the road, encroach but little upon the 
driveway. We are indebted to Mavor & Coulson, 
Glasgow, the builders of the truck, for illustration and 
particulars. 

+62 
PORTABLE SHIELDS FOR INFANTRY. 

A few years ago the question of equipping infantry 
with a cuirass to protest the most vital parts 
of the body against rifle fire was the subject 
of wide discussion. Several experiments 
were made with many so-called bullet-proof 
shields or breastplates, but in every case 
they were found to be penetrable at ranges 
at which it was desired to obtain full protec- 
tion, and for the time the idea of providing 
infantry with armor was abandoned as im- 
practicable. 

The present struggle between the British 
and the Boer forces in South Africa has re- 
vived interest in the question, and several 
bullet-proof cuirasses or shields have been 
constructed and put to more or less severe 
tests ; one or two of them with very gratify- 
ing results. When we.bear in mind the high 
velocity and great penetrative power of the 
modern magazine bullet, the idea of provid- 
ing infantry with a shield of reasonable im- 
penetrability might seem to be chimerical, 
but if we recall the protection that has 
frequently been afforded by a pocketbook, 
bible or other object carried in the pocket 
of the soldier, the suggestion takes on -a 
color of reasonableness. One of the 
most recent, and as tests have ShOWD, >»=»=—;sss== 
the most practical efforts in this direc- 
tion is the folding shield which forms 
the subject of the accompanying illus- 
trations. It is formed in two separate 
parts, which are hinged together verti- 
cally, and when shut up can be carried 
on the back of the soldier without in- 
conveniencing him, or hampering his 
movements on the march. One of the 
cuts shows the shield folded and strap- 
ped on the back, while the other two 
are front and side views which show 
the shield aeting both as a rest for the 
rifle and a cover to the rifleman. The 
front view, in particular, suggests 
what excellent protection is afforded. 

The shield, considering its protective 
power, is very light, weighing about 13 
pounds and its shape when opened 
out and placed in position somewhat 
resemnbles the ram of a battleship. It 
has been proved to be impervious to 
Mauser and Lee-Metford rifles at a 
range of 400 yards, while machine-gun 
fire makes an impression at a range 


IN MARCHINC ORDER. 


Scientific American. 


of 700 yards, the bullet striking the sloping ‘sides 
and glancing off. When painted the prevailing color 
of the surrounding country it is difficult to detect, 
since in form it bears a striking resemblance to a rock 
or bowlder. The wan behind the shield, at least dur- 


ing the earlier stages of an advance in open order, 
can creep forward in comparative safety, and his 
invisibility is greatly assisted by the fact that he is 
using smokeless power. 


Capacity, 5,000-pounds of freight at eight miles an hour, 
SINGLE-RAIL STORAGE-BATTERY MOTOR, 


While it is admitted that the device would be invalu- 
able to sharpshooters and would greatly assist the 
work of ‘‘sniping,” the main idea of the shield is to 
make it practicable to attack from the front in cases 
where flanking movements are impossible. The war 
in South Africa has brought home to the English and 
other nations the fact that, under ordinary conditions, 
the attack upon intrenched positions is a thing of the 
past. The game of war has been greatly modified by 
the introduction of the magazine rifle and the quick- 
firing gun, the attack being now placed at an enor- 
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mous disadvantage, which is estimated by experts to 
range from five to one to as high as ten to one. The 
shield is expected to offset to a large extent the advan- 
tage of cover which is now enjoyed by the defense. 
The theory is that the storming party could work their 
way with comparative safety behind the shield to 
within say 400 yardsof the enemy’s trenches. At this 
range they would be able to concentrate a fire which 
would shake the morale of the enemy preparatory to 
the final charge with the bayo- 
net. 
_>——_+-e+—____. 
New Type of Battery. 
Among the new types of bat- 
teries which have appeared in 
Europe may be mentioned that 
of Poppenberg, in which the 
positive electrode is a hollow 
cylinder or retort carbon filled 
with depolarizing matter and 
closed at the bottom of an in- 
sulating plate ; the negative elec- 
trode is a cylinder of zine. These 
two electrodes rest upon a false 
bottom consisting of a horizontal 
plate of porous material, con- 
stituting a diaphragm. Between 
the plate and the bottom of the 
eell is placed a thick layer of sul- 
_ phate of soda, with or without 
the addition of common salt. 

When water is put into the cell, 

a portion of it traverses the 

porous diaphragm and dissolves 

the salt below, the solution then 

passing by endosmose to the 

water above. The strength of 

the electrolyte is thus rendered 

nearly constant. The battery 

keeps its strength for a long time 
‘and has an electromotive force 
of about two volts. The new accumulator invented 
by T. Michalowski utilizes the properties of sesquioxide 
of nickel; the positive plate is of nickel covered with 
a layer of sesquioxide, Ni 203, the negative electrode 
being a plate of zinc; an alkaline solution is used for 
the electrolyte. The characteristic point of this accu- 
mulator is the use of the sesquioxide of nickel as a de- 
polarizer. Up to the present a number of cells have 
been devised using zinc, potash solution and metallic 
oxides, but the specific properties of the oxide of nickel 
have not as yet been taken into account, namely, that it 
is an endothermic body, giving off heat upon 
decomposition ; owing to this property, the 
depolarizing action is considerable and the 
element keeps constant at a high voltage. 
The nickel plate is oxydized by heating it 
in air or oxygen, or with compound of oxy- 
gen and nitrogen under pressure. 

—_—_ s+ 
Mounting Photographic Prints. 

One of the greatest difficulties in mount- 
ing photographic prints is to prevent them 
from curving when dry ; as this-is due to the 
contraction of the print after having been 
distended by the water, a paste must be 
used containing as little water as possible. 
The following formula is recommended: 
Common gelatine, 2 parts; water, 4 parts; 
alcohol, 8 parts. The alcohol is added slow- 
ly as soon as the gelatine is well dissolved in 
the water, and the vessel turned continually 
to obtain a homogeneous mixture. The 
solution must be kept hot during the opera- 
tion, and should be applied quickly, as it 
soon dries ; the print must be placed exact- 
ly the first time, as it adheres at once. The 
solution keeps for a long time in well- 
corked bottles ; when used it is heated 
on a waterbath. 

————-oe—____ 

Sirk WILLIAM PREECE, the famous 
electrician of the General Post Office 
of Great Britain, gave an interesting 
lecture in London, on April 238 last, 
before the Institution of Civil Engi- 
Neers, upon the latest developments 
of electricity, and Marconi’s numerous 
experiments. Sir William Preece-ack- 
nowledged that wireless telegraphy 
had made small progress, a circum- 
stance which he attributed to the fact 
that there is no commercial business 
in the invention. The interest in 
wireless telegraphy does appear to 
have diminished in London, and Sir 
William Preece’s poignant remarks 
will not give much further encourage- 
ment to those few who are so closely 
interested in: Marconi’s experiments. 
It may be remembered that Sir William 
Preece assisted Marconi when he first 
brought his primitive instruments to 
England. 
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WOOD MOSAIC, 

Mosaic work in a variety of forms is always pleasing 
when welldone. Although itsoriginis obscure, yet for 
centuries it has been one of {the most favored mediums 
of decoration. In one of the southern counties of Eng- 
land there is still plied a quaint inlaid wood industry 
which is a modern example of this art. This inlaid wood- 
work, known as ‘‘ Tonbridge ware ”"—a name suggestive 
of pottery—consists of views, flowers, borders, and so 
forth, in all their natural colors, with minute pieces of 
variously colored woods, each measuring about a twen- 
tieth of an inch square. So accurately are these pieces 
of wood cut, even at these minute dimensions, and so 
neatly and closely are they glued together, that they 
resemble one solid piece of wood 
with the design painted upon it. 
Curiously evough it was painted 
drawings upon white wood that 
originally suggested and _ subse- 
quently evolved into the present 
eraft. 

The principal woods employed in 
the art are American birch, wa- 
hogany, fustic, walnut—Awmerican 
and Spanish—plum tree, tulip— 
with its beautiful fruit—red grain, 
cocus, snake wood, nutmeg, rose- 
wood, mulberry, laburnum, box, 
peach, acacia, maple and Hunga- 
rian ash, with its charming silky 
luster and moiré grain. In short, 
no wood is useless for the craft so 
long as it does not contain too 
great a quantity of sap, although 
a remedy is found in the case of 
one or two necessary woods, such 
as the holly, which is boiled for 
several hours, an operation not 
only removing all the sap, but 
bleaching the wood considerably 
as well. There is one color, how- 
ever, which has always puzzled the 
artist. Up to the present, no tree 
has been discovered the hue of 
whose wood is gray, and to supply 
this deficiency birds’ eye maple and 
Hungarian ash are steeped for sev- 
eral weeks in the indigenous chalybeate waters, which 
convert the yellowish whiteness of these two woods in- 
to a soft steel-gray. 

When it is proposed to inlay a certain view, border, 
or collocation of flowers in wood, acolored design is first 
of all prepared upon a piece of paper divided into 
squares of about the eighth of an inch in measurement. 
The design prepared, the workman proceeds to set it 
up in wood. This entails great labor and care, for in 
addition to being a skilled mechanic some artistic sense 
is absolutely essential in the judicious selection and 
composition of the different colored woods to obtain the 
necessary realistic effect. On all sides of him, within 
an arm’s length, are ranged little piles of thin narrow 
slips of wood,each slip measuring about three and a half 
inches in length by about an inch broad, and varying 
from a twentieth to a twelfth of an inch in thickness. 
The workman begins at the bottom left hand corner of 
the squared design and takes the first set of squares 
and works across the drawing in a vertical direction. 
Suppose, for instance, he has to make a bouquet of 
flowers. He refers to the bottom left hand corner 
square of the pattern and finds that it forms part of the 
groundwork of the design ; that is to say, no portion 
of the drawing encroaches upon that square. As the 
groundwork is invariably 
white, he selects a slip of 
white wood from one of 
the little piles and lays it 
flat down upon his bench. 
Then he proceeds to the 
next square above. This 
occupies a portion of the 
design—the end of a petal 
or a leaf. This is green, 
and he therefore selects a 
piece of wood of the correct 
greenish shade, and places 
this piece upon the former 
slip and proceeds to the 
next square above, and so 
on until he has worked 
his way right across the 
design, taking each square 
one by one and superpos- 
ing their corresponding 
colored. slips of wood, in 
their order of sequence in 
a little pile by his side. 
He then glues and presses 
these little slips tightly to- 
gether in a little- block, 
three and a half inches 
long, one inch wide, and 
two or three inches in 
thickness, composed of 
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thin little strips of variegated wood. He labels 
this ‘“‘number one” and proceeds to set up the 
second line of squares upon the drawing in a similar 
manner, which he afterward glues up and con- 
secutively numbers; and so on until he has so con- 
structed the whole design. If the drawing is a very 
large one, he may have as many as two hundred of 
these blocks of glued strips of wood. A thin veneer 
about the twentieth of an inch thick is now longitudi- 
nally cut from block number one. As he has now cut 


the reverse way of the wood, this veneer consists of a 
number of little frail sticks, three and a half inches in 
length and about a twentieth of an inch square, firmly 
held together by the glue. He lays this upon his bench, 


Contains 382,600 pieces and over 100 different natural wood colors. 


WOOD MOSAIC—THE PICTURE, WITH THE BLOCKS IN THE ROUGH STAGE. 


cuts a similar veneer from each of the other blocks, and 
glues them together in regular order. This block is 
now subjected to tremendous pressure to drive out all 
the superfluous glue and to unite the thin frail pieces 
of wood firmly together. In this block, the artist has 
obtained an exact and complete facsimile, square for 
square, of the drawing. When thoroughly dry, veneers 
are again longitudinally cut from this block, and each 
veneer is a replica of the pattern. Out of a block three 
and a half inches in thickness it is possible to obtain as 
many as thitty veneers. 

Our illustration of a street conveys a comprehensive 
idea of the work at this stage. It appears to be an 
indistinguishable conglomeration of a number of small 
blocks of wood, and presents a blurred and fuzzy ap- 
pearance, like a photograph very much out of focus. 
This particular design only measures six inches by four 
and a half, yet there are no less than 382,600 pieces of 
wood, extending over one hundred different colors, 
utilized in its composition. 

ee 

THE ASSAYING OF GOLD AND SILVER ORES, 

BY WILLIAM B. GAMBLE. ; 

The assayer’s first operation consists of a thorough 

sampling of the ore. The reason isplain. Metal-bear- 
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ing rocks are not at all homogeneous. - Barren quartz 
is often found next to mineral assaying thousands of 
dollars to the ton. The amount to be assayed must be 
made to represent as accurately as possible,the average 
of the whole lot. 

The ore is first sampled as it comes from the mine, 
and later at the smelter, chlorination works, or cyanide 
plant, as the case may be. When mechanical samplers 
are not employed, the general practice is to throw 
aside every fifth shovelful into a conical pile, which is 
afterward divided vertically into four equal parts—or 
“quartered ” as the operators say. Opposite segments 
are withdrawn and thoroughly mixed together. This 
operation is repeated until the sample is of a con- 
venient size, when it must be pass- 
ed through a small hand crusher. 
The latter should be thoroughly 
clean—a safeguard against error, 
which is possible when rich ore has 
been previously crushed. The writer 
knows of several cases in which the 
ore from a worthless prospect has 
assayed like that from a dividend- 
paying mine—a result due to care- 
lessness in this particular. 

In many cases the sample is still 
too large when it comes from the 
erusher, and it must be further re- 
duced until it can be conveniently 
handled on the apparatus about to 
be described. The latter consists 
of an iron plate two feet square 
and provided with flanges at the 
two sides in order that the ore may 
not be brushed aside. This device 
is known as the bucking-board. 
Its complement, called the muller, 
is a piece of cast iron resembling au 
ordinary cigar box in size and form. 
This is manipulated by a long han- 
dle parallel to the upper surface. 
The lower surface is convex, so that 
a rocking motion may be imparted 
to the whole. 

The bucking-board having been 
cleaned and the sample spread over 
its surface, the operator, with a 
backward and forward motion of the wuller, grinds 
the ore toa pulp sufficiently fine to pass through an 
eighty-mesh screen. When this operation is completed 
the screen should be examined for any particles of free 
gold which may have clung to the wires. If any are 
found they must be weighed and their total value com- 
puted in relation to the weight of the whole pulp 
sample. The value to the ton is very easily calculated 
—which figure must be included in the final assay re- 
sult. 

After the pulp has been rendered homogeneous by 
rolling it in a small piece of oilcloth it is spread into a 
thin layer, from which small portions are taken until 
ap amount known as half of an assay ton is obtained. 

Here it is necessary to explain the system of assay 
weights. AsI have before mentioned, gold and silver 
ores are valued by the amounts of these metals con- 
tained in the ton of rock. These amounts are generally 
expressed in ounces troy. Of course, any system of 
weights might be used and the final result calculated 
in ounces to the ton. -But the assayer is a busy man 
who shortens his labors whenever he may do so with- 
out a sacrifice of accuracy. 

This isa convenient place briefly to mention the 
scales used in assaying. There are generally two: 
those for weighing the pulp 
sample, and the “ button 
scales” for weighing the 
metals obtained. The lat- 
ter, which are provided 
with a rider, or hook, ad- 
justable along the beam, 
weigh correctly to the one 
one-hundredth part of a 
milligramme, or less than 
two ten thousandths of a 
grain. 

Now the problem in es- 
tablishing a system of as- 
say weights is to read mil- 
ligrammes and fractions 
thereof as so many ounces 
to the ton directly from the 
button scales. The mat- 
ter, of course, is simply 
oneof proportion ; it being 
necessary to weigh out an 
amount on the pulp scales 
which shall bear the same 
relation to a milligramme 
as a ton does to an ounce. 
We know that there are 
29,166°66 ounces troy in the 
ton of two thousand 
pounds. Therefore 29,166 
milligraimmes is the pro- 
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per weight to represent a ton. This is known as the 
assay ton. As the bulk of this weight of pulp is a 
trifle large for the ordinary crucible; only one-half 
of the amount is usually taken, and the gold and silver 
results multiplied by two. For example: suppose that 
we havea reading of 2°2 milligrammes for gold and 60°2 
milligrammes for silver. These figures signify 4°4 
ounces of gold and 120°4 ounces of silver to the ton. 

To return to the preparation of the assay. The one- 
half assay ton of pulp is placed in a small fire-clay 
crucible, care being taken that the latter is perfectly 
clean. If the determination is for gold alone and the 
assayer suspects that the ore carries little or no silver, 
a small piece of the latter metal (which should be 
chemically pure) is added to the pulp. This is done 
for the reason that gold and silver are thrown down 
together and that the gold, which often appears as a 
mere speck, might otherwise be difficult to find, or in 
greater probability lost. 

In the succeeding operation the assayer’s knowledge 
of chemistry comes into play. I refer to the fluxing of 
the charge; that is, the addition of materials which 
will remove the non-essential ingredients of the ore. 
Among the various fluxes in common use are the fol- 
lowing : Sodium and potassiuin carbonates, which are 
used for the decomposition of silicates; lead oxide, 
otherwise known as litharge, which not only supplies 
the lead for the mechanical carrying down of the gold 
and the silver, but which acts as a powerful oxidizing 
and desulphurizing agent; flour and argol, which, by 
means of their carbon, act as reducers—that is, they 
take oxygen from other parts of the ore; niter, which 
freely supplies oxygen ; and, lastly, iron, generally in 
the form of nails, which acts as a desulphurizing agent. 
Borax is a most important factor in most assays, both 
on account of its strong acid reaction and its use in 
preventing too vigorous a boiling of the crucible’s con- 
tents. Salt is very often substituted for the latter 
purpose. 

- The fluxes, which have been mixed in the proper 
proportions, are intimately mixed with the pulp. The 
charge, having been covered either with a layer of 
borax or salt, the crucible is introduced into the white 
hot muffle of a reverberatory furnace. It is at this 
point that many an inexperienced operator fails. Suc- 
cess is due to his ability to keep his furnace at a high 
uniform heat.’ If heis unattentive in this respect, he 
wight as well abandon his taskat once. A view of a 
typical furnace, with asbestos doors to prevent the es- 
cape of heat from the muffles, is shown in the photo- 
graph. Coal is fed into the furnace from the rear. 

When all sounds of boiling of the crucible contents 
have ceased—that is, in about forty-five minutes, if the 
fire has been favorable—the glowing charge is renoved 
and carefully poured intoa mold. The lead (supplied 
either from the litharge or from the ore itself) sinks to 
the bottom and carries with it the gold and silver. 
When the whole has cooled, the slag is broken off and 
the lump of gold and silver bearing lead pounded with 
a hammer into a convenient cubical form. 

The separation of the precious metals from tne lead 
is the next problem. The procedure is based upon the 
fact that lead oxides at a temperature not sufficiently 
great to cause serious losses from the gold and silver by 
volatilization. : 

The lead cube just mentioned is placed in a small 
bone-ash dish called a cupel, which has already been 
heated in the muffle. The heat should be carefully 
watched during the process of cupellation. Until the 
lead is melted, the muffle door should be closed. It is 
then opened; not only that the temperature may be 
reduced to the proper degree, but that a current of 
air, for the purpose of oxidizing the lead, may pass 
over the cupel and out of a smali aperture at the back 
into the chimney. Thus a portion of the lead is oxi- 
dized and carried off as fumes, while the remainder is 
absorbed by the bone-ash of the cupel. 

As the last of the lead disappears, the mass of gold 
and silver which remains suddenly solidifies and be- 
comes dull, or ‘‘blicks”—an action which warns the 
operator that it is nearly time to remove the cupel 
from the muffle. 

If no silver has been added to the original charge, 
and it is desirable to obtain the silver result, the but- 
ton of associated gold and silver, which we will call 
bullion, is weighed on the button scales. The amount 
(multiplied by two, as before explained) read off in 
milligrammes represents the number of ounces of bul- 
lion to the ton. 

The determination of the gold value is the next step. 
The bullion button is transferred to a small porcelain 
dish and covered: with dilute nitric acid. It is then 
gently heated. Ifthe amount of gold is not excessive 
it takes but a few moments for the silver to dissolve. 
The residue of nitric acid and nitrate of silver (in solu- 
tion) is then decanted off, leaving a black spongy mass 
of gold. After the latter is dried and annealed to its 
yellow color in the muffle, it is carefully weighed. This 
amount is substracted from the bullion weight, the 
difference representing the silver value. 

While te some assayers the crucible method is quite 
satisfactory, othersclaim that it fails to recover the full 
amount of silver. In many localities, notably in Colo- 
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rado, where a close saving of this metal is desired, what 
is known as the scorification assay generally accom- 
panies the former. 

The scorifier is a shallow fire-clay dish, circular in 
form and about two inches in diameter. In this is 
usually placed. one-tenth of an assay ton of pulp which 
should be mixed with about twenty grammes of chem- 
ically pure test lead. A like amount of the latter is 
then spread over the mixture and # small quantity of 
course grained borax added. The charge is placed in 
the muffle and the asbestos door is closed until the 
operation is well under way. It is then noticed 
that the melted metals lie in the center of the scorifier 
as a glowing mass surrounded by a ring of melted 
slag. When the latter has completely closed over the 
metals the assay is poured intoa mold. The slag is re- 
moved, and as before described, the lead button is 
cupelled. If the ore is known to run very lowin gold 
the bullion weight is accepted for that of the silver, 
because the almost inappreciable amount of gold in one- 
tenth of an assay ton in such a case would scarcely war- 
rant aseparation of the: two metals. A silver result, 
correct to one-half an ounce to the ton, is generally re- 
garded as sufficiently close. 

It cannot be emphasized too strongly that every 
step in the operations above described must be taken 
with the greatest care. If there is an exact art, that of 
the assayer certainly lays claim to the distinction. The 
possibilities of error are many and only careful men 
may hope to retain their business or their positions. 

8 
COTTON TRADE SfHOOLS IN THE SOUTH. 
BY J. A. STEWART. 

The progress which the South has been making in 
eotton manufacturing augurs well for the future pros- 
perity and advancement of the Southern section. 
While there were 7,160,000 cotton spindles in Massa- 
chusetts at the beginning of 1895, there was no State 
south of Mason and Dixon’s line witha million. Now 
there are two, North and South Carolina, with over 
that number, thus exceeding all the New England 
States excepting Massachusetts, Rhode Island and 
New Hampshire. . 

The value of the cotton goods manufactured in’ the 
eight Southern States in 1880 was $16,173,222, and 
in 1890 the returns showed a value of cotton manufac- 
tures reaching $40,165,074 or a gain of nearly 250 per 
cent. 

This splendid growth is bringing the South into prom- 
inence through the enhancement thus given to na- 
tional American industries. Its progress is also bring- 
ing it into closer relation and a clearer understanding 
of the development of the manufacturing interests 
which comprise so large a portion of the life and pros- 


ditions is shown by the growing realization in the 
South of the need of trained craftsnen and educated 
workmen to conduct its colossal manufacturing inter- 
ests. 

Like textile manufacturers in foreign countries, manu- 
facturers in the South are recognizing that the system 
of training workmen in the mill is ineffective, for the 
textile mill is an establishment whose chief purpose is 
production and not instruction. Consequently they 
have been awake to the necessity of establishing textile 
schools, from which are to come trained workmen and 
educated engineers for the carrying on of their large 
and growing textile industrial enterprises. 

The first cotton trade school in the South is that 
started in 1898-1899 in connection with the Georgia 
School of Technology at Atlanta, Lyman Hall, presi- 
dent. Clemson College, 8S. C., has also recently opened 
a textile department in a building especially erected 
for its use under the direction of J. H. M. Beatty. By 
the establishment of these two trade teaching institu- 
tions, the South has justified its claim to textile educa- 
tional enterprise. 

The Atlanta institution is very complete. It was de- 
signed by a Boston architect, and as it stands it em- 
bodies the very latest ideas of mill construction, as well 
as a convenient school department. 

The school is the outcome of the legislative act of 
December, 1897, which appropriated $10,000 for the es- 
tablishment of the Textile School on condition that its 
friends contribute $10,000 additional in money and ma- 
chinery. A wealthy philantropist. Mr. Aaron French, 
of Pittsburg, became the chief benefactor of the institu- 
tion. In his honor it has been named ‘ The A.. French 
Textile School.” In December, 1898, the legislature 
appropriated $10,000 for. two consecutive years for the 
support of the school. The building is of brick, 150 by 
70 feet and three stories in height. The basement fioor 
contains the laboratory, dye house, receiving and fin- 
ishing rooms, store and washrooms, the engine room, a 
ginery and a lecture room. On the first floor one finds 
the department devoted to preparing the warps and 
weaving. Hereare also the designing room, a room 
for Jacquard designing. an exhibition department be- 
sides the principal’s office. The top floor is occupied 
by the carding and spinning department, where the 
cotton is brought from its crude state up to a finished 
yarn ready for weaving. 


The equipment of the school is complete. In appre- 


Furthermore, this grasp of con-. 
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ciation of the advantage of having the future mill men 
of the South familiar with their machinery, the ma- 
chine manufacturers have donated whatever was re- 
quired by way of equipment to a valuation of $20.000. 
The shafting makers, the belting company, the auto- 
matic sprinkling company, the ventilating and heating 
company followed in line, as did the makers of the 
Drosophore humidifiers—machines very essential to the 
cotton manufacturing industry in the hot, dry South, 
where natural atmospheric conditions would otherwise 
be too unfavorable. Every machine of consequence 
known to the cotton manufacturing industry is to be 
found here, and in most cases in considerable variety of 
makes of manufacture. ; 

The student who has mastered the technicalities of 
the plant in a school of this sort will have no trouble 
in manipulating or caring for any machine he may find 
in any up-to-date mill in actual] business. There are 
four types of cards ; a Winship 60 saw cotton gin, gin 
feeder and condenser ; two kinds of drawing frames, a 
railway head, a ribbon lapper, a comber, five processes 
of fly frames, three types of ring spinning frames, four 
spoolers, three winders, and a wet and dry twister. The 
student learns the process of weaving on about fifteen 
different kinds of looms, from those making heavy 
coarse cloth to the finest Jacquard products. Among 
these looms are Whitin, Mason, Crompton & Knowles, 
Kilburn, Lincoln, Northrop, Calvin and Jacquard 
looms. 

The curriculum of the school is as broad as its equip- 
ment is complete. There are courses in mathematics, 
English, drawing, mechanics, textile design, chemistry 
and dyeing, millwork and shopwork to be studied in 
four years. Special courses of two years in designing 
and weaving, carding and spinning, chemistry and 
dyeing are provided. Thus the needs of most of the 
branches of the textile industry in the South are met. 
The special feature of the textile course in the Georgia 
school are the courses given in the different shops 
synchronously with the work in the cotton mill. 
Special prominence is given to the elements of practice 
of every department. Although this is the first year 
of practical operation of this department one hundred 
and twenty-five young men have matriculated. 

Clemson College Textile School, also inaugurated 
last. fall, provides a similar four year course in which 
the textile instruction is incorporated in the regular 
college work, the increasing development of cotton 
manufacturing in South Carolina having brought 
about a demand for more complete textile training. 
At Clemson the purpose is to expand into a broader 
curriculuin of textile industrial art, to include the 
manufacture of wool, silk and linen products. The 
textile building at Clemson is a two-story brick struc- 
ture of modern cotton mill design, lighted by elec- 


_tricity, heated by steatn and protected from fire by 


automatic sprinklers. On the first floor are the recita- 
tion rooms, the carding and spinning departments and 
the office. The dyeing and weaving departments are 
on the second floor. The equipment is fully as com- 
prehensive as that of the Georgia institution. 

It is well held that three years spent wisely ina 
schcol are ‘equal to twice that time in a mill. These 
two schools may be looked on as pioneers in a group 
that will cover the whole cotton growing requirements 
of the South ; to which learner and manufacturer can 
turn alike for information and for assistance, and from 
which trained experts will graduate, whose knowledge 
and skill will be devoted to the further development of 
the great textile industry. 

Without a doubt, the expansion of textile education 
in the South wilt be coincident and contributory to 
the new era of southern industrial progress. The time 
has come when the manufacture of those textiles which 
are now imported from abroad to an extent exceeding 
one hundred million dollars’ worth annually will be 
conducted in this country ; and when the South’s vast 
product of cotton will no longer be chiefly shipped in 
the bale to be manufactured into cloth in foreign 
mills, but will be wrought into fabrics in this country, 
thus giving industrial impetus toa large section greatly 
in need of it. 

OO 

On May 12 ended the British tour of the Automobile 
Club. All the cars which went through the trial 
traveled a minimum of 1,059 miles, and some of them 
made a distance of 1,107 miles. There were eleven 
actual running days since the competing vehicles left 
London, the balance being made up of Sundays and 
one-day exhibitions. The longest day’s journey was 
the last, the trip up to London being made from 
Nottingham, a distance of 12344 miles. The shortest 
day’s trip was the run between Kendal and Carlisle, a 
distance of 611g miles. It is impossible to state at 
present, until the official figures are published, how 
many cars went through thc trial from the start to the 
finish. 

es 

In the harvest of 1899 there were 1.265.601.664 gallons 
of wine produced in France; 766,107,500 gallons pro- 
duced in Italy ; 594,393,750 gallons produced in Spain, 
and 158,505,600 produced in Roumania. The total pre- 
duction of the old world is estimated at 3,338,101, 704. 
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Science Notes, 
Three hundred and twenty acres of land have been 
purchased in Salt River Valley, the idea being to con- 
solidate, as far as possible, the ostrich industry. 


A swimmer who broke his neck last August, and who 
was successfully operated upon, is now able to write 
and his hand gained steadiness with each attempt. 


The statue of the late Prof. Huxley by Onslow Ford 
was recently unveiled. It has been placed in the great 
hall of the Natural History Museum at South Kensing- 
ton, 


A crystal of beryl has been found at Grafton, N. H., 
which was 2,900 pounds and another from the same 
locality measuring 45 by 24 inches weighed by calcula- 
tion about 2144 tons. In Utah erystals of gypsum over 
4 feet long have been found. Acrystal of spodumene— 
lithium, aluminium silicate—30 feet long has been dis- 
covered in South Dakota. 


The question of the stability of the Ducal Palace in 
Venice is receiving great attention. The alarming re- 
ports which are being published are apparently exag- 
gerations. The great library and archeological mu- 
seum are to be transferred, thus relieving the weight 
of the upper ‘stories. The palace was never intended 
by its builders as astorehouse for books and heavy 
models. 


Vesuvius is becoming more and more active and 
those who live around it are greatly alarined. Ex- 
perts are inclined to consider that there is no immedi- 
ate danger. The station of the cable road which leads 
to its sammit has been destroyed. Four English trav- 
elers, who were making the ascent of the volcano 
ventured too far and were overtaken by the lava and 
seriously burned. 


An aeronaut was recently poisoned by hydrogen arsen- 
ide, which escaped from the balloon. This shows the 
necessity of purifying the hydrogen used for balloon 
purposes, The balloon was filled in the ordinary 
way and nothing peculiar in the odor of the gas was 
noticed. A few hours afterward the persons who had 
assisted in the operation were taken seriously ill and 
one of them died. 

A field station in connection with the New York 
State Museum is to be opened during the summer on 
Saranac Lake for the study of the biology of aquatic in- 
sects. This is believed to be the first station in the 


United States where fresh water insects will be under - 


investigation. Charles Needham, professor of biology at 
Lake Forest University. has been selected by the man- 
agement of the New York State Museum to conduct 
the work. 


In the year 1898-99 the medical faculty of the Paris 
University graduated 671 doctors, of which 79 were 
foreigners, besides 138 health officers, 48 midwives and 
68 dentists. The number of medical students enrolled 
is 4,412; of this number 570 are foreigners. The Rus- 
sians number 180; the Roumanians 79; Germans, 26; 
Greeks, 25; Swiss, 21; South Americans, 12. There are 
129 women students, 100 of which are foreigners, in- 
cluding 91 Russians, 5 Roumanians, 2 Greeks, 2 Swedes 
and 1 English student. 


It is probable that the metric system will be intro- 
duced before long in Russia ; the bill which has been 
prepared tothis effect by the Minister of Finance has 
received the approbation of the State Council, with the 
understanding that the University and the various 
scientific societies will give their assistance in the veri- 
fication of the weights and measures necessary for com- 
mercial use. The details have been nearly all decided 
upon, and will be submitted to the Council in the near 
future. Since 1896 the metric system has been used by 
the medical service of the army in the compounding of 
formulas, this having been made obligatory. 


On December 27, 1896, there occurred over Melbourne 
and a considerable area of Victoria an unusually heavy 
fall of dust of a red color which wascarried down by an 
accompanying rain. Mr. T. Steel examined a sample 
of the dust after drying it at atemperature of 110° C., 
and obtained the following results: Organic matter 
(nitrogen 0°30), ete. (loss on ignition), 10°70; sand, in- 
soluble and undetermined, 66°23; soluble silica, 0°75 ; 
ferric oxide, 4°68; ferrous oxide, 0°50; alumina, 15°16; 
lime, 1°36 ; and sulphuric anhydride, 0°62 per cent. It 
is stated that the dust agrees very closely in appear- 
ance and composition with voleanie soils from North- 
ern Queensland, New South Wales, and Fiji Islands. 


Dr. Chavernae, of Aix (France), has just designed a 
new arrpy stretcher. It is a rigid contrivance made in 
two halves, and its advantage over the existing French 
ambulance is that the wounded man ean be lifted off 
the ground without experiencing any shock or pain. 
The halves of the stretcher are placed on each side of 
the sufferer and by pressure they fold together under 
the body of the patient, who is not touched with 
hands at all in the operation. When-loaded the strech- 
er is mounted on alight bicycle carriage. Under the 
existing conditions of ambulance work in France, four 
men are required to lift the wounded man, but by the 
aid of the new stretcher only two attendants are re- 
quired. 


Scientific American. 


The Paris-Roubaix Races. 

The Paris-Roubaix races showed a very high speed 
obtained by the motocycles; one of the concurrents, 
Barras, made an average speed over 262 kilometers of 
road of 69 kilometers per hour, and in some places 
reached aspeed of nearly 100 kilometers. From Beau- 
vais to Breteuil the distance is 2914 kilometers, and the 
time required to cover the distance was 18 minutes, 
giving an exact figure of 98 kilometers per hour. The 
race was marked by an unfortunate accident, which 
has caused a great deal of comment, and may result in 
legal restrictions or even suppression of automobile 
races. A large crowd of spectators was assembled at a 
point where two roads crossed, the motocycles being 
obliged to make the turn here. In front of the crowd 
was a row of bicycles. Thetwo motorcycles arrived, 
and one of. the runners madea turn which was some- 
what too large, and the other, who was going at a 
greater speed, tried to make the turn on the inside; 
the two tricycles became entangled, and ran into the 
crowd of spectators, who were partially protected by 
the row of bicycles. Two persons were seriously 
wounded, one of whom was the wife of a deputy. Some 
of the French journals made this the occasion to de- 
ery automobile races in general, and there is talk of re- 
strictive legislation or prohibition of automobile races 
in the future. 
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A NEW FORM OF CAR-FENDER. 


To provide a fender for street-cars, so arranged that, 
normally, it will be held in raised position, and that, 
upon striking an obstacle, it will be immediately de- 
pressed, is the purpose of an invention controlled by 
the Rodman Car-Fender Company (Mr. Fred S. Pick- 
ering, secretary), of Olathe, Kans. 

Fig. 1 represents the platform of a car provided with 
the fender. Fig. 2 is aside elevation of the fender. 


THE SAUNDERS-RODMAN FENDER. 


The fender consists of a netting stretched on a stoat 
tubular frame, carried by two pairs of links pivoted on 
supporting-bars attached to the car. One pair of links 
is pivoted to the forward ends of the supporting-bars 
and to the side tubes of the fender-frame ; the other 
pair of links pivotally connects the rear portion of the 
fender-frame with the supporting-bars. 

In the normal position of the fender, the links will 
all be inelined upward and forward, as shown in Fig. 
1, and will be thus supported by ineans of stops en- 
gaging the rear links. When the front of the fender 
comes in contact with a person on the track, it will be 
forced rearwardly and downwardly, as shown by 
dotted lines in Fig. 2, so that the shoes on the front 
portion will engage the track-bed, and the person will 
be picked up or thrown to one side out of danger. 
The merits of the device are so obvious that extended 
comment is unnecessary. 
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A NEw form of ozonizer has been devised which con- 
sists of two long concentric square conduits of thin 
wood ; the space between themn is filled with a kind of 
metallic matting composed of a central web of wire- 
gage in which are placed vertically a great number of 
small wires. In the central conduit is placed a kind of 
continuous wire brush, obtained by fixing to a central 
core a series of wires which project out radially, their 
point facing the points of the wire matting in the outer 
conduit. The two are concerted to the poles of a high 
tension electrical machine and a current of air is passed 
into the conduit, which at one end opens into a box con- 
taining theaspirator. The other end is connected with 
a chamber through which enters the air to be ozonized; 
it contains a layer of cotton to intercept the dust parti- 
cles. The use of metallic conductors of this form has 
the advantage of providing a great surface of action 
and atthe same time they are sufficiently elastic to 
take up the expansion and contraction due to the heat 
disengaged. In practice anumber of these conduits 
are placed together to increase the output. 
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Engineering Notes. 


A chf&teau near Prague has been lighted by 1,200 
jets of acetylene gas. 


Mr. Charles P. Haughian, who died recently, was 
the founder of the chrome steel industry in the United 
States. 


‘The total nuimber of compound locomotives built in 
the locomotive works of America is 1896 up to date. 
Of this number, 13829 were constructed at the Baldwin 
Works. 


Pullman palace cars are to be used{!on the Yukon 
and White Pass Railway from Skagway to Lake Ben- 
nett. They are only 40 feet long and weigh 15 tons. 
The railway company is building 200 freight cars. 

The Coolgardie, Australia, water pipe line is a hy- 
draulic enterprise of the first magnitude. It involves 
the construction and placing of 328 miles of 30-inch 
steel pipe which will deliver daily 5,000,000 gallons of 
water. 


There has been a marked improvement in the state 
of trade in Palestine since the opening up of the coun- 
try by the Jaffa-Jerusalem Railway. The transporta- 
tion of goods from the coast to the interior is now ren- 
dered very easy. 


A new kind of map for railway stations is being in- 
troduced in England by the Northeastern Railway 
Company. The map is made up of white tiles and is 
about 6 feet square and each tile is 8 inches square. 
The lines are marked in black and burnt Sienna. 


The paved streets of New York aggregate 1720 miles 
of which Brooklyn provides 548 miles and Manhattan 
405 miles.” There are 745 miles of inacadam streets ; 339 
miles of granite, 288 miles of cobblestones, 230 miles of 
asphalt, 84 miles of trap, 45 miles of Belgian block, 1! 
uiiles of brick ; 138 miles of gravel and 0:08 miles of wouu 
pavement. 


A ladle full of molten iron was overturned recently 
on a trestle at the works of the Illinois Steel Company, 
at Chicago. The cars hold about 10 tons of metal and 
are operated by electricity on an elevated track, beneath 
which a number of men were working at the time of 
the accident ; eight of the men were badly burned by 
the flying imetal. 

In the German army movable targets are used. The 
targets are drawn forward by the aid of ropes and pul- 
leys, and the targets rest on small skids. As the trucks 
move forward the infantry, kneeling down, fires at 
them. This gives them a practice which enables them 
to familiarize themselves with the best methods of 
repelling a cavalry attack. 

Arrangements have been perfected by which Russian 
oil will be distributed in Germany. In the last few 
years Aierican petroleum has practically monopolized 
the German market. The German government has 
now offered facilities to Russian producers in the way 
of reduction of railway rates, so that it is expected in 
the near future, the Russian oil trade will make con- 
siderable progress in Germany. 


An ocean depth of 5,260 fathoms, or 31,560 feet has 
been found by the United States steamer ‘‘ Nero,” 
which has lately been engaged in making soundings 
for a submarine cable between Guam and Manila. In 
November, 1899, the ‘‘ Nero” reported a sounding of 
4,900 fathoins about 500 niles east of Guam. The deep- 
est ocean sounding heretofore reported was 30,930 feet, 
northeast of New Zealand and east of the Kermadecs, 
in the South Pacific. 


Experiments are being made in Germany with beech 
as a material for railway sleepers. It has been found 
that without preservative treatment such sleepers are 
apt to rot internally though they may be apparently 
sound on the exterior. On the Alsace-Lorraine lines, 
favorable results have been obtained with creosoted 
beech sleepers, which have shown an average life of 
19144 years, while others preserved with zine chloride 
have proved still more satisfactory, their life being 
2114 years. 

The oil engine is growing in favor in Palestine, says 
The Engineer. The engines are used for drawing 
water from deep wells and for irrigating the orange 
gardens where they are extensive and a constant 
supply of water is necessary. Hitherto there has been 
employed from six to eight mules for turning water 
wheels which involve considerable expense. It is 
found that an oil engine of 6 horse-power, or even less, 
will raise double the quantity of water in the same 
time that a horse or mule will, while the expense is 
about the same. 

Recently in making repairs upon the interior of a 
dwelling house in Boston, the discovery was made that 
the water pipes were lined with glass. The house was 
built some sixty years ago, and when Cochituate water 
was introduced into Boston, the. owner of the house 
with hundreds of others became panic-stricken over 
the possiblity of lead poisoning and had all of the pipes 
used in bringing city water into his house lined with 
glass. This was expensive and unsatisfactory, and few 
attempted to have the glass-lined pipes. It is thought 
that no other house in Boston has plumbing of this 
unique nature. 
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THE PARIS EXPOSITION. 

When the Exposition of 1889 closed, it was suggested 
that the end of the nineteenth century be fittingly 
commemorated by another great world’s fair upon the 
banks of the Seine. The idea was taken up enthu- 
siastically, and great specialists in the creation of 
world’s fairs have since been devoting their entire 
attention to tbe formulation of plans for the largest 
and most interesting Exposition which the world has 
ever seen. Now 


Scientific American. 


exhibits, etc., can be installed and suitably displayed, 
as well as affording facilities for sports of various 
kinds. The concessions or ‘‘ Midway ” features, as we 
might term them, are scattered all over the Exposition, 
some of them being in the grounds, and some out of 
them but connected with them. 

Although the Exposition was opened on the 14th of 
April, the grounds and buildings were in a state of 
great confusion, and those who intend to visit Paris 


the plan has 
materialized, 
and Paris, for 
the eleventh 
time, is wel- 
coming all the 
world to the 
splendid show- 
ing upon the 
banks of the 
Seine.. If the 
French do not 
understand the 
art of exhibi- 
tion making, 
certainly no 
other nation 
ean lay claim 
to. it, for the 
first exposition 
that was ever 
held was -on 
the Champ de 
Mars under the 
Directory, in 
1798; and suc- 
cessful exhibi- 
tions were held 
in Paris in 
1801, 1806, 1834, 
1844, 1849, 1855, 
1867, 1878 and 
1889. The situ- 
ation of Paris 
as regards such 
gatherings is 
unfortunate, 
owing to the 
fact that the 
space at her disposal in the center of the city is 
very limited. 
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structures and by the utilization of the banks of 
the Seine. In reality there are six sections of the 
Exposition, covering an area of 470 acres. The first 
section abuts on the Place de la Concorde, and it 
is connected with the Invalides seetion by the Alex- 
ander III. Bridge. The Champ de Mars and the Troca- 
dero section are located at some little distance, and 
are connected on both sides of the Seine by a con- 
tinual line of buildingz which border its banks. There 
is also an important annex in the Bois de Vincennes, 
several miles away, where machinery, transportation 
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This difficulty has been surmounted, © 
however, by a most judicious distribution of the ~ 


Turkey. 


have done well to delay their journey for several weeks 
after the opening day, thereby saving themselves miles 
of travel through empty and cheerless exhibition halls. 
It is said that no less than 6,000 men have been work- 
ing at one time upon the Exposition. There are 30,000 
French exhibitors, 6,564 American exhibitors; then 
follows Belgium with 2,500, Germany with 2,000, Italy 
with 2,000, Russia with: 1,500, Scandinavia with 1,400, 
Austria 1,000, and Great Britain 600, and the British 
colonies with 600 exhibitors. The total aggregate of 
the exhibits and concessions is enormous, and in point 
of size the present Exposition excels even our own 
World’s Fair of 1893. 

From the Champs Elysées the visitor passes through 
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United States, 
“STREET OF NATIONS” ON THE LEFT BANK OF THE SEINE. 
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the monumental entrance, which has been termed 
“ the great money box” by the irreverent, and arrives 
at the two buildings devoted to fine arts, the smaller 
being given up to a retrospective exhibition of French 
art and the larger to exhibits of the contemporaneous 
art of the world. The new Avenue Nicholas II. separ- 
ates the two buildings and leads directly to the Pont 
Alexandre III., which crosses the Seine, forming a con- 
tinuation of the avenue and connecting the two sec- 
; tions of the 

"S) Exposition. 

The Esplanade 
des Invalides is 
| avery hand- 
*s some avenue, 
bounded as it 
is on both sides 
with import- 
ant groups of 
buildings 
which have a 
remarkable 
unity. The 
avenue is _ ter- 
minated by the 
dome of Na- 
poleon’s tomb. 
The arrange- 
ment of the 
buildings is 
somewhat 
peculiar; thus 
if the exhibits 
of French fur- 
niture are to 
be visited, it is 
necessary to go 
to the building 
on the left side 
of the Esplan- 
ade, but if vis- 
itors desire to 
look at foreign 
furniture ex - 
hibits, they 
must cross the 
avenue toa 
building di- 
rectly opposite. 
The buildings on the Esplanade are devoted to na- 
tional manufactures, the decoration of the furniture, 
and diverse industries. Leaving the Esplanade and 
continuing down the left bank of the Seine, the “' Street 
of Nations” is reached ; here are pavilions which are 
the ‘official headquarters of the various governments 
which participate in the Exposition. This valuable 
feature was lacking in the Exposition of 1889 and was 


Austria. 


‘probably the most popular thing of the Exposition of 


1878. These pavilions are devoted to some extent to 
the exhibition of the products of the country for 
which it stands, but some of them are reserved exclu- 
sively for reception purposes or for artistic or historica\ 
collections. One of our engravings represents ‘several 
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ESPLANADE DES INVALIDES LOOKING ACROSS THE ALEXANDER III. BRIDGE, 


JUNE 2, Ig00. 


of these pavilions on the ‘‘Street of Nations” looking 
toward the Alexander III. Bridge. The first one is the 
palace of Austria-Hungary, which is a baroque con- 
struction. The United States building, of which Mr. 
W. A. Coolidge was the architect, and M. Morin Gous- 
tiaux the French collaborator, is a large and imposing 
structure, measuring 8&5 X 90 feet, and is 165 feet high 
from the lowest level. In a general way the building 
suggests without imitating the capitol at Washingtou 
and the Administration building at the World’s Fair. 
The architect has done his best to make the building 
prominent, and his efforts have been successful, for 
none of the other buildings have such high domes, and 
the main entrance, which is under a large portico, also 
makes it very conspicuous, as it covers the thorough- 
fare along which visitors must pass. In front of the 
building is a boat-landing, which is ornamented so as 
to resemble a classic trireme. 

The pavilion of Turkey, which is next, resembles the 
palaces which can be found along the shores of the 
Bosphorus. Its architecture is frankly Oriental, being 
a happy mixture of the most interesting types to be 
found in Constantinople ; on the lower level is a Turk- 
ish café. 

The pavilion of Italy is one of the finest buildings 
in the entire Exposition, and by reason of its dimen- 
sions is the most important of all on the “Street of Na- 
tions.” Its architect has succeeded in masking the 
effects of the material employed. It is in somewhat 
florid Byzantine style, and resembles, to a certain ex- 
tent, San Marco at Venice. Mosaics and marbles are 
freely used, and there are five great domes of bronze 
gilded. 

—_————————_>+ 0 ——_ 
ELECTRIC CAB SYSTEM OF PARIS, 

The city of Paris is provided with an electric cab 
service which, although at first in a more or less ex- 
perimental stage, is now rapidly coming into success- 
ful operation. : The Compagnie Generale des 
Voitures, which operates all the cabs in the 
city, some time ago made an addition 
to its existing property just outside the city 
limits, and has erected a number of build- 
ings to accommodate the electric systei, 
including a power house, accumulator build- 
ing, carriage-house, etc. 

After a number of tests, the company 
decided to adopt the type of cab shown in 
our engravings. The cab body, which is 
interchangeable, is supported on a frame 
which rests upon the front axle by two 
elliptical springs and upon the rear axle by 
two springs placed longitudinally, this dis- 
position being adopted to give more room 
to the motor and differential. The case 
containing the battery is supported under- 
neath the frame of the vehicle, this arrange- 
ment permitting of an easy replacement. 
The motor drives the rear wheels by means 
of chain gearing, the wheels being of wood 
with solid rubber tires. ‘l'o steer the vehicle 
the forward truck is turned by means of. 
a hand-wheel in front of the motorman’s 
seat. Tothe springs of the cab are attached 
four wrought iron arms supporting a bronze 
crown upon which turns a similar crown 
attached to the frame ; a series of rollers is provided to 
diminish the friction between the two crowns, the 
lower one carries a central pin upon which it turns ; 
this crown is toothed around its periphery and engages 
with a pinion on the lower end of the vertical steering 
shaft. This shaft passes up through an iron column 
shown in the front of the cab, where it ends in a pinion, 
this being turned by an endless screw worked by the 
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hand-wheel ; in this way the motorman steers the 
vehicle. 

The lower engraving shows the general arrangement 
of the motor and back part of thecab. Themotor 
is of the Lundell-Johnson type; it has four poles and 
is series wound. It differs from the usual type of motor 


CAB ON RAISED TRACKS; TROLLEY WITH FRESH 
ACCUMULATOR BENEATH, 


in having two commutators, one on either end of the 
armature, this latter having two series of windings. The 
field coils are also divided into two separate circuits, 
thus perwitting several different combinations of cir- 
cuits to regulate the speed without changing the bat- 
tery connections. The weight of the motor is about 
96 kilogramimes and it gives from 3} to 4 horse power, 
with a speed of 1,500 revolutions per minute, when 
the cab runs normally at 16 kilometers per hour. The 


CAB WITH UNDER-HUNG ACCUMULATOR IN PLACE. 


pinion seen on the left of the motor is’ of rawhide, 
having 22 teeth with steel end-plates, and engages with 
the large gear wheel of 81 teeth placed upon the crown 
of the differential. At each end, the shaft of the dif- 
ferential is supported by a long bearing, and carries 
on its outer end a chain wheel of 19 teeth, seen on 
the left, which drives the rear axle. The motor is sup- 
ported on a bronze plate which in the rear is pivoted 
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around a shaft placed in line with the centers of the 
driving wheels. This plate is supported on its inner 
end by a coiled spring resting upon a horizontal bar. 
The different circuits of the motor pass into a series 
of connecting posts at the top, from which’ a series of 
wires pass in front to the controller. The controller 
is placed under the driver’s seat, where it is entirely 
encloged. . It consists of a small drum with rubbing 
contacts, of the usual type, placed horizontally. The 
shaft is provided with a pinion on the left-hand side, 
engaging with a toothed sector, the latter being con- 
nected to a lever on the outside of the box and with- 
in easy reach of the hand. The different speeds are 
obtained by combining the field and armafure circuits 
of the motor. The battery connections remain un- 
ehanged. The two electric brakes are also operated 
by the controller, and the cab has one cylinder brake 
as well as the ordinary brake shoes, these are arranged 
to cut off the current when the brake-pedal is applied. 

The electrical plant necessary to charge the bat- 
teries consists of a boiler room anda dynamo room. It 
contains two engines of 250 horse power, each driving 
a dynawo of the Alioth type. The dynamos have each 
a capacity of 1,200 amperes at 110 volts. From each 
dynamo four flexible cables of large section pass to the 
switchboard, which is in a gallery at one end of the 
station, and from there the conductors lead to the ac- 
ecumulator charging rooms. 

The rooms set apart for charging the accumulators 
form one of the original features of the plant. They are 
arranged so that the batteries may be easily handled 
and the operation of charging carried out rapidly. 
Two charging rooms are provided, one on the ground 
floor and the other in the second story; the former is 
shown in the illustration. In the center runs the main 
track, bringing the accumulator boxes, mounted each 
upon its truck, to the desired points, where they are 
rolled out upon the elevated side platform, in front ot 
the charging post. The latter consist of a 
number of panels placed along the wall 
above the accumulators, each panel being 
connected with the main cireuit. The 
current is measured by an amiéter at the 
top, and the -cireuit passes to a*rheostat 
below. The panel is completed by a switch 
and a pair of fusible cut-outs, from which 
the cables pass below to the accumulators. 
The lower floor has 54 of these charging 
panels and the second floor about the same 
number. The main current is distributed 
to the charging posts by a switchboard 
placed at each end of the room, and pro- 
tected from acid fumes by a glass panel. 
The rooms, above and below, have cewent 
floors, and tarred wood is used throughout. 
The accumulator boxes are carried to the 
second floor by a hydraulic elevator; for this 
two pumps are provided, each driven by an 
Alioth motor of 6 horse power. 

The type of accumulators used is that con- 
trolled by the Société pour le Travail Elec- 
trique des Metaux. The elements are of the 
mixed type, the positive plates being coti- 
posed of a number of flat and slightly corru- 
gated strips of lead placed one upon tlie 
other and soldered at intervals to the cen- 
tral cores and sides of the plate ; the negative plates 
are of reduced chloride of lead, contained in a lead 
grid; Ebonite cells are used, with a false bottom, 
and between the plates is placed a thin corru- 
gated strip of ebonite, pierced with sinall holes. 
For each cab, 44 cells are used, weighing 750 kilo- 
grammes; their capacity is about 175 ampere hours, 
and the current taken by the motor varies from 20 to 
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60 amperes, so that a battery should allow a dis- 
tance of 50 to 60 kilometers. The cells are placed 
in an iron-bound wood box, which is suspended by 
four chains, the points of suspension being supported 
upon springs. The battery has thus a double suspen- 
sion, taking into account the springs of the cab. The 
box is prevented from swinging by a sys- 
tem of tie-rods. 

The question of replacing the accumula- 
tor boxes in the cabs as they come in from 
service is an important one, as there should 
be no loss of time in changing the boxes. 
The cab, as it comesin with its exhausted 
battery, is brought under the gallery and 
rolled upon an inclined track. ‘The battery 
is thus at a considerable height from the 
ground, and this permits the truck to be 
rolled under it upon a track arranged for 
the purpose. Below the cab is a hydraulic 
elevator, worked by a lever near by, which 
lifts the truck to the height of the bat- 
tery ; the latter is thus raised, as this per- 
mits the uncoupling of the suspension chain 
and tie rods. The latter is then lowered 
with its truck to the level of the rails and 
rolled into the charging house; a fresh bat- 
tery, also pon its truck, is brought out and 
put in place by reversing the operation. In 
this manner the driver is not obliged to leave 
his seat while the battery is being replaced. During 
this time the motor is examined and put in order by a 
lid in the rear of the cab, or by removing the interior 
cushions of the cab and opening the seat. At present 
six of the inclined tracks or elevators have been in- 
stalled. 

+8 
DR. PUPIN’S IMPROVEMENTS IN LONG-DISTANCE 
TELEPHONY. 
BY HERBERT T. WADE. 

Soon after the laying of the first Atlantic cable, 
nearly fifty years ago, Sir William Tiomson prophe- 
sied that it would not be possible to exceed a certain 
rate of speed in the transmission of signals, on account 
of the so-called capacity of the cable. This prophesy 
has held good, for notwithstanding multiplex and me- 
chanical systems of telezraphy on land, the 
submarine cables are operated at an avarage 
speed of but twenty-five words a minute. 
The use of a submarine cable in telephony 
over a greater distance than twenty-seven 
miles in length (Dover-Calais) is not sup- 
posed to be practicabie, and consequently 
telephonic communication is not available 
wherea large body of water must be crossed. 
In telephone circuits where aerial wires 
are employed, there are also limitations, and 
yet long-distance telephony on such a scale 
as is desired, from New York to New Or- 
leans, or San Francisco for example, has not 
been attained and is admitted by tele- 
phone engineers to be next to impossible. 

After a series of experiments performed at the labor- 
atory for electro-mechanics at Columbia University, 
Prof. M. 1. Pupin has ascertained that with cables and 
air line conductors constructed according to a method 
thus far employed in the construction of long distance 
electrical conductors, which involves a somewhat radi- 
cal but nevertheless a very simple departure from the 
methods, the efficiency of transmission of electrical en- 
ergy is greatly increased, and that a number of the 
difficulties just enumerated may be readily overcome. 
The method may be stated broadly to consist in em- 
ploying what Prof. Pupin ealls non-uniform conductors 
in place of ordinary uniform conductors. In the 
course of his experiments he has made use of such con- 
ductors for long-distance telephony, and the researches 
in his laboratory have been marked with great success, 

Electrical energy when sent over 
a conductor of such length as is 
used in long-distance telegraphy or 
telephony is transmitted in the 
form of electrical waves. The trans- 
mission of the energy under such 
conditions ean hardly be called di- 
rect for it is first stored up in the 
medium surrounding the _ trans- 
mission line and from here it is 
then transferred to the receiving 
apparatus. If a periodic current is 
impressed on the circuit -by the 
transmitting generator, we have pe- 
riodic variations of current and po- 
tential along the transmission wire. 

In the study of electrical waves 
it is found that the amplitude of 
the wave diminishes as the energy 
is propagated from the source. In 
short, a weakening of the current 
is caused which is styled attenua- 
tion, and for the constant of at- 
tenuation there is a mathematical 
expression in which the induc- 
tance, resistance, and capacity of 
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the eonductor, and the frequency speed figure. 
The loss of energy is due to the imperfect conduc- 
tivity of the wire, and it is regulated by the induct- 
ance and capacity in the circuit. The most important 
feature of this regulation is the following: If acon- 
ductor has a high inductance, a given quantity of 
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fastened a cord whose other end is attached to some 
firm object as D, shown in the illustration (Fig. 1). 
Let the fork be set into vibration and a wave wotion 
results, which, if the resistances due ‘to friction are 
negligible, will take the form of stationary waves, as 
shown in Fig. 2. But assuming that the frictional 
resistances are not sufficiently small to be 
neglected, then the direct and reflected 
waves will not be equal, and instead of sta- 
tionary waves there will be waves where the 
‘amplitude of the particles at the greatest 
distance from the tuning fork will be less 
than that rearer the source of motion, as 
shown in Fig. 3, the energy being dissipated 
by tbe frictional resistances in its progress 
along the cord. This weakening or attenna- 
tion, however, will be diminished if a string 
of greater density is employed, since a larger 
mass requires a smnaller velocity in order to 
store up a given amount of kinetic energy, 
and asmaller velocity occasions a smaller 
frictional loss. Now let a weight, such as a 
ball of wax, be attached to the vibrating 
cord at its middle point so as to increase its 
mass. This weight will serve to occasion re- 
flections, and there will be far less energy 
transmitted to the extremity of the string 
than before. Then, if the mass of wax be 
subdivided, and put at regular intervals, as 
shown in the diagram (Fig. 4), the efficiency will be 
increased. The further we proceed in this subdivision 
the higher will be the efficiency of transmission, but 
a point will be soon reached beyond which it is not 
possible to secure an appreciable iinprovement by 
further subdivision. 

This point is where the cord thus loaded vibrates 
very nearly like a uniform cord of the same mass, 
tension and frictional resistance, as we may see by 
reference to Fig. 5. Therefore, to secure an increase 
in the efficiency of transmission over a cord thus 
loaded, we must properly subdivide the load and the 
distances, or otherwise the effects of reflection will 
destroy the benefits derived from the increased mass. 
In the experiments with the cord it was found impos- 
sible to load the cord in such a way as to make it 
equivalent to a uniform cord for ali wave 
lengths, but if the load was distributed so 
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that it satisfied a given wave length, it also 


answered for all longer wave lengths. The 


mathematical theory and law for the vibra- 
tion of a cord under such conditions is ex- 


actly the same as that governing the dis- 
tribution of the electric current over a wave 
conductor under the influence of similar 
forces, kinetic or mass reaction, tensional 
reaction and resistance reaction in the case 
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energy will be transinitted with less loss than over a 
conductor with a smaller amount of inductance. This 
fact was known to Oliver Heaviside, the mathematicat 
physicist of England, and while his theory demon- 
strated the superiority of a wave conductor of high in- 
ductance, it did not indicate a way in which such a 
conductor could be constructed. The mere introduc- 
tion into the circuit of a coil or coils has been tried 
without success, as there was no underlying mathe- 
matical theory to govern the experiments. 

Prof. Pupin, however, has developed suck a theory, 
which serves to explain the problem, and its main 
features are well shown in a mechanical illustration in 
which the same elements are present as are found in 
the question of the transmission of electrical waves. 
To one prong of atuning fork rigidly fixed at C is 


Arrangement of 250 miles of artificial line, with inductance coils at one-mile intervals, and telephonic 


instruments at elther end, 


Pig. 9.—-EXPERIMENTAL CABLE WITH INDUCTANCE COILS. 


of the cord being paralleled by electro- 


kinetic reaction, capacity reaction and 
ohmic resistance reaction in the case of the’ 
wave conductor. Therefore, it will be under- 
stood that if inductance coils are introduced 
along the wave conductor at periodically recurring inter- 
vals, the efficiency of the transmission of electrical ener- 
gy is increased. Prof. Pupin’s conclusion is that a non- 
uniform conductor is as nearly equivalent to its cor- 


respondingly uniform conductor as sin - is to oe where 


@ is the angular distance between the inductance 
points of inductance sources and the angular distance to 
2z corresponds with the wave length. Here the value 
@ is‘inversely proportional to the wave length, so that 
for a given distance between the reactance points the 
degree of equivalence diminishes as the wave length 
diminishes. If the wave conducted be of complex 
nature, such as is met with-in telephony where the 
overtones of the voice are present, then, if the approx- 
imation suffices for the highest essential frequency, 
the conditions will be eyen more 

favorable for the lower notes. 
Pint ye From theory to experiment was 
me tate tend the next step in this investigation, 
. ar and the study of these electrical 
waves was undertaken while they 
were passing over wave conductors. 
The experimental proof consisted 
in demonstrating that non-uniform 
conductors of the description just 
given will show the same wave- 
length and the same attenuation 
for a certain frequency and for all 
lower frequencies as a uniform con- 
ductor of the same inductance, re- 
sistance and capacity.. The wave- 
length is of course conditioned by 
the frequency, and in the construc- 
tion of the apparatus the periods 
used in long distance telephony 
were selected The conductor se- 
lected was the counterpart of a 
eable 250 miles in length, having 
the equivalent resistance and ca- 
pacity. To construct such a cable 
was a task of much labor and 
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three cables were made and experimented with, be- 
fore the final form was reached which approaches 
very nearly the conditions existing in a submarine 
cable. This was formed of thin strips of tin-foil laid 
on sheets of paraffined paper and carefully con- 
nected, their length being sufficient to afford consider- 
able resistance, while the capacity was regulated by 
the thickness of the insulating material. The strips 
were then connected in sections, each being equivalent 
to one mile of cable with a resistance of 9 ohms and a 
capacity of °074 microfarads, and were arranged in 


THE STORE-ROOM BEETLE. 
1. Larva. 2. Beetle (dorsal view). 3. Beetle (side view). 


groups of fifty, one such group being ‘contained in the 
heavy case shown in the center of the illustration, Fig. 
9. Having acable where there is resistance and capac- 
ity, it is possible to demonstrate experimentally the 
vigorous attenuation of the current and to study the 
propagation of the electrical waves. This attenuation, 
as has been said, is remedied by the insertion of induct- 
ance coils into the circuit, and the illustration and dia- 
gram show the method of adding such coils. The wires 
from the various sections of the cable are connected 
with brass plates placed on a long wooden strip and by 
means of plugs and binding posts the circuit can be 
regulated. At the gap between any two successive sec- 
tions of the cable a coil or coils containing inductance 
can be added,.and by merely inserting a plug can be 
cut out of the circuit. Using a small alternator, and 
circuits with suitable inductance and capacity, to im- 
press a simple harmonic electromotive force the waves 
were investigated. The alternator was so constructed 
as to give currents of different frequencies and thus 
produce the circuit waves of different length. Then 
with a slide contact, G, and galvanometer, H, arranged 
as shown in Fig. 6, it was possible to assertain the con- 
dition of the current at any point along the line. In 
this way observations were made and curves plotted 
showing the maximum and minimum amount of cur- 
rent and the length of the wave passing along the 
conductor. Such a curve is shown in Fig. 7, the num- 
bers along the horizontal line in the :niddle represent- 
ing the distance from the middle point of the cable, 
and the dots the current at various distances from this 
point. 

Connecting these points we have a close approxima- 
tion to an attenuated sine curve as required by 
the mathematical theory. In this case the wave 
length is 17 miles and the frequency 625 periods per 
second. Contrast this with the following illustra- 
tion where the inductance is not properly placed 
in the circuit, and the result shows a remarkable 
attenuation and reflection of the waves. Leaving 
the exact mathematical considerations out of the 
question it may be stated if the induction coiis are 
placed at intervals about one-sixteenth of the 
wave length the non-uniform conductor will be 
like a uniform conductor to within two-thirds of 
one per cent. If this is done the attenuation is 
made very small, comparatively speaking, and 
the electrical energy is transmitted with but slight 
dissipation. A numerical example will iJlustrate 
this more clearly. If the cable is employed with 
the inductance coils placed properly, then two and 
one-half per cent of the current generated at the 
transmitting end reaches the receiving end of the 
eable. Butif the coils are cut out and the cable 
used in the ordinary way, then only one two 
hundred and fifty thousandth part of the current 
sent in at the transmitting end reaches the receiving 
end. In other words the insertion of the coils enables 
the cable to transmit 6,000 times as much current. 

The first application of the results of this investiga- 
tion has been to long-distance cable telephony. The 
cable being employed as before with the inductance 
coils at intervals of one mile, and at either end of the 
line two sets of ordinary telephonic instruments. Over 
this line of 250 miles of cable one can carry on a cunver- 
sation distinctly, the fact seeming the more remarkable 
when it is realized that about 40 miles is the present 
limit for cable telephony and that the longest eables in 
the New York subways are 15 milesin length. These 
experiments from a purely scientific point of view 
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demonstrate the feasibility of trans-Atlantic tele- 
phony. 

It is, however, in regard to its applicability to tele- 
graphy, that its advantages for marine work must be 
especially considered, where, as soon as the speed is in- 
creased the attenuation of the waves occurs and a limit 
is very early set upon the rate of operation. With the 
attenuation taken care of by inductance coils added at 
specified distances along the cable, the current would 
be transmitted with sinall loss to its destination and 
not only would the ordinary speed of operation be in- 
creased, but by the use of methods similar to those em- 
ployed on land for rapid telegraphy the efficiency 
would be nade many times greater. The inductance 
coils could be added to the conductor at certain dis- 
tances and placed within the sheathing at small ex- 
pense in comparison with the cost of the cable, and be- 
ing made about one inch in diameter and six inches in 
length would create no particular difficulty either in 
the manufacture or in the laying of the cable. 

The earliest application of this method will doubtless 
be to aerial conductors to increase the present limits of 
long-distance telephony now placed at St. Louis from 
New York. The inductance coils at slight cost can be 
attached to the cross arms of the poles and instead of 
the heavy copper wires now required, a smaller and 
less expensive conductor may be used. According to 
the theory and its expermental veritication, there 
seems to be nothing to prevent a very wide increase in 
the limiting distance of modern telephony through the 
use of this method of constructing conductors, and 
trials in the field under actual conditions of service are 
anticipated with interest by telephone engineers. It 
is worthy of notice in connection with this discovery 
that its entire development has been carried on along 
strictly scientific lines by Professor Pupin, to him be- 
ing due the conception of the mathematical theory in- 
volved, its experimental verification, and lastly its ap- 
plication to an important technical problem. 

—_—_—_— oO +O oo 
THE STORE-ROOM BEETLE OR BOOK WORM. 
BY S. FRANK AARON. 

The subject of the present paper, the ‘store-room ” 

or drug store beetle, is quite cosmopolitan, being 


WORK OF STORE-ROOM BEETLES. 
1. Cork of bottle of destroyed silk worms. 2. Perforated oil cake. 


found in the torrid as well as temperate regions of 
both hemispheres. It is by no means confined.to drug 
stores, but has been given that name because it is 
frequently found in materials and products stored and 
sold by the druggist. While it attacks many animal 
substances, there is hard!y any limit to the number of 
vegetable materials in which it works. Remarkable 


WORK OF STORE-ROOM BEETLES. 
1. Paper bored by larveand beetles. 2. Section of book bored. 3. Tinfoil bored by 


beetles. 4. Pieces of chocolate covered by tinfoil, showing borings, 


instances of its voracity and destructiveness are on 
record. The writer received from Japan ten bottles of 
silk worms that had been preserved in alcohol. The 
alcohol had evaporated from nine of the bottles, and 
the corks in each had been tunneled through and 
through and the silk worms turned to dust by these 
beetles. If the shrunken corks permitted the alcohol 
to evaporate, they would also allow the odor of the 
dried insects to reach the outside air, and thus the 
beetles were attraeted. 

A still more amazing instance follows. Several 
pounds of chocolaté were received, each cake wrapped 
tightly in tin-foil. In nearly every package the tin- 
foil had been extensively perforated by these beetles, 
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the chocolate was riddled, and much of it pulverized. 
Of course the odor of the chocolate could not escape 
directly through the foil, but must find an outlet 
through its folds. It was noticed that but few beetles 
were found in the cakes in proportion to the number 
that must have wrought the damage, and that the 
edges of the holes in the tin-foil were turned outward 
more than inward, suggesting the idea that most of 
the beetles had entered between the folds and had 
emerged directly through the tin. True, the metal is 
exceedingly thin, yet it must present a serious obsta- 
cle to a tiny insect of not more than six or eight 
times its thickness. 

A set of six books in paper binding was received 
from Brazil, including three different kinds and colors 
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1. Barley grains entered and the interior eaten. 2, Sorghum seed bored 
into and destroyed. 


of paper. -These were bored through and through, 
the covers, pages of text, and plates being alike at- 
tacked ; in some places the beetles working edgewise 
or diagonally through the leaves and excavating good- 
sized holes. In a‘l cases the print was entirely avoided, 
only the margins and the parts about the pasted or 
glued backs receiving the injury. 

Herbarium specimens of plants, seemingly without 
reference to species or condition, are subject to attack 
by these beetles. In such cases they not only perfor- 
ate and eat away the dried plants, but also the paper 
upon which the plants are mounted. A sample is be- 
fore me in which the one-time presence of the plant is 
indicated only by the dusty outline on the paper, 


which is bored through in many places. They are 
said also to attack manuscripts, drawings and gun- 
wadding. 


No insect of the household or store room is as gener- 
ally injurious as the drug store beetle. Such pests as 
the cockroach, the red ant, the rice weevil, and the 
woolen moth may be more in evidence, but their scope 
is far more limited and their ravages are more readily 
checked. The drug store beetle is the smallest of 
them all, but it makes up in its enormous numbers 
what it lacks in size. Its omniverous appetite is strik- 
ingly shown by another test. I recently reared several 
generations of these beetles in a small jar of ground 
pepper. They flourished there in the best of health, 
and they increased in numbers until finally the jar 
contained all beetles and scarcely a remnant of pepper 
dust. 

To the scientist this beetle is known as Sitodrepa 
Panacea, a name given because the insect was 
first found in dried bread. It belongs to the 
family Ptinide. It is of a reddish brown color 
and varies in length from one-twentieth to one- 
tenth of an inch. The head is situated beneath 
the pro-thorax, the legs are slender, the body com- 
pact and rounded, and the motions rather slow. 
The larva is whitish yellow with black jaws, the 
pupa whitish, and the pupa case or cocoon is 
formed out of the dust of the larval borings. In 
an equable sumwier-like temperature the transfor- 
mation lasts about eight or ten weeks, and in 
heated buildings there may be four or five broods 
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The Current Supplement. 

The current SUPPLEMENT, No. 1274, is an un- 
usually interesting number. The leading article 
is devoted to the ‘‘ Manufacture of Candles” and 
is accompanied by fifteen engravings. “The 
Murnau-Oberammergau Railroad” describes the 
new road leading to the scene of the Passion Play, 
and the play itself is also described. ‘The Art 
of the Paris Exposition and Some of its Buildings” is 
an elaborately illustrated article. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


CHECK-ROW CORN-PLANTER. — CHarutEs M. 
Dayton, Bowling Green, Ky. The purpose of the in- 
vention is to provide a planter which will drive stakes to 
mark the end ofa row. The stake-setting mechanism is 
automatically actuated; the machine plants without the 
use of a wire. The invention consists essentially of a 
planter provided with stake-holders, mechanism for 
planting corn and fertilizer together in hills at regular 
intervals, and means whereby the mechanism for plant- 
ing will automatically actuate the stake-holders to re- 
Tease and drive the stakes in order to mark the end of a 
70W. 

PLOW. — MicHarL Bystrom, Centerville, 8S. D. 
The plow has a mold-boaru provided with fingers which 
can be quickly adjusted, so that any undesirable mate- 
rial upon the field (weeds, long stubble, straw), can be 
covered up, whether the ground be loose, dry or wet. 
The plowshare is so constructed that it will producea 
straight, well-defined cut. The point remains sharp for 
a long time, so that the land-side is subjected to but 
little pressure. 


Mechanical Inventions. 


EXHIBITING-MACHINE — Jonn HEISSENBERGER, 
Bronx, New York city. This machine is designed to 
exhibit illuminated pictures and to provide music during 
the exhibition, and to distribute photographs or other 
articles before or after the exhibition of the pictures, all 
the parts being controlled by a common motor, set in 
motion by acoin. The picture-carrier and cylinder of 
the :nusic-box are automatically stopped and the light 
employed for illumination extinguished as soon as the 
first picture exhibited is again brought before the lenses. 
Comparatively few parts are necessary to perform these 
various functions. The machine is simply and durably 
constructed, and is so arranged that but little space is 
occupied. 


PULVERIZING AND SEPARATING MACHINE. 
—CHARLEL W. Day, Santa Cruz, Cal. This mill is de- 
signed to extract precious metals from their ores, par- 
ticularly from talc, talcose, slate, and clay. The inventor 
employe crushing-rolls which travel in a circular trough 
containing the ore and a suitable quantity of mercury for 
amalgamating purposes. 


CLOTH-CUTTER. — RosBEert PHILLIPs, 330 North 
Charles Street, Baltimore, Md. ‘The cutter is an im- 
provement in machines which are manually guided upon 
a table or other flat support for the cloth, and are driven 
by a steam, air, or electric motor. Heretofore a single 
knife has been employed, arranged to reciprocate verti- 
cally. The inventor, however, uses two cutters working 
parallel, but out of contact, and making a circular move- 
ment by which they make a draw cut in the cloth and 
thus do rapid and effective work. The two cutters are 
separated by a thin, flat plate, with whose opposite sides 
they work in contact. Being beveled exteriorly, the 
cutters are, to some extent. sharpened by friction with 
the plate and cloth. 


FLUID-PRESSURE PRESS.—RupDotpH RvETscHl, 
Argentine, Kans. The 6bject of the invention is to pro- 
vide a machine for pressing dry and wet materials into 
bricks, the machine being completely automatic in its 
operation and arranged to form articles of a uniform and 
predetermined strength, the , controlling power being 
air or steam under pressure. The motive agent actuates 
a piston in order bodily to move a mold, so as to com- 
press the material against a fixed platen and form the 
brick. The air or steam is then allowed to actuate 
secondary devices under reduced expansion to remove 
the finished article, filla second batch of material into 
the mold, cut off the initial pressure, release the actuat- 
ing devices at the proper time to bring them back to a 
norma] position, and again turn on the initial pressure 
in order automatically to repeat the cycle. 


TRUCK-HAULING DEVICE. -Francis H. WEEKs, 
Bronx, New York city. In unloading vessels, it is nec- 
essary for a truckman to draw the loaded truck from the 
deck up an inclined gangway to the pier. It frequently 
happens that the gang-planks are considerably inclined, 
so that it is extremely difficult to haul a load up the 
plank. A number of men are, therefore, located 
along the plank, so as to help the truckman. By 
using a mechanical conveyor, Mr. Weeks dispenses with 
the extra longshoremen, and the truckman has merely 
to guide the truck while on the gang-plank. 


TRAP-GUN.—ADoLpHus H. ForstNER, Salem, Ore. 
The purpose of this invention is to furnish an improved 
trap-gun which can be handled and get with perfect 
safety, and which is designed to kill gophers and like 
animals. The firing-pin is manually placed in operative 
and inoperative position. When in inoperative position 
it is held against movement by the hammer to prevent 
accidental firing of the gun, even if the hammer strikes 
the pin. - 

BRICK-MACHINE.—RussEtLt ANTHONY, Wortham, 
Tex. ‘he inventor has devised a simple, automatic ma- 
chine designed to receive bricks from a stiff-mud mill 
and to repress them, The machine is so constructed 
that the bricks to be treated will be fed to the machine 
by a suitable conveyer and conducted one after another 


to the press-box, released from the pressure of the box | 


and its follower, and removed from the box to a second 
conveyor, which will conduct the finished bricks to any 
desired point. 


PNEUMATIC PUMPING-DEVICE. - LEv1 M. Brock 
and Grorer W. Puit.ies, Mackinaw, Il. The inven- 
tion is an improvement in devices for pumping water, 
using compressed air as a motive force, and is compused 
of two alternately-operated cylinders, which are placed 
to receive a gravity-supply of water to which separate 
air-supply pipes lead, A double-cylinder air-pump is 
also used, each cylinder being connected with one of the 
pipessupplying the water-pumping cylinders. Valves, 
provided with a tubular central portion, have their ends 
inserted in casings and have ports adapted alternately to 
connect both pipes from the compressing cylinders with 
one pump-supply pipe and to discharge the air from the 
other pump-supply pipe. A valve-operating mechanism 
ls actuated by the compressor-actuating meaus, 


Ralilway-Appliances. 


CAR-DOOR.—Gzoree M. Carter and ALBXANDER 
W. Davipson, Poplar Bluff, Mo. The invention relates 


to box freight-cars; and its object is to provide anew 
car-door arranged to be flush with the side of the car 
when closed and to render the car rain and dustproof at 
the door-opening. The door has one side and one end 
formed of movable members, a lever, and !inks con- 
necting the lever with the members to move them simul- 
taneously in the plane of the door in an inward and out- 
ward direction. The deor can hence be opened and 
closed with very little physical effort. 


Miscellaneous Inventions, 


VEHICLE-BRAKE.—CuHaruzs W. Loomis, Otisville, 
N.Y. The purpose of the present invention is to pro- 
vide a vehicle-brake of that class in which the brake 
may be hung from the body of the vehicle or otherwise 
supported. The invention embodies certain special com- 
binations by which, when the brake is hung on springs, 
it is possible to apply it with a force increasing 
with the load on the vehicle, so that when the load 
is great the brake will be applied with much force, and 
so that when the load is light the force of the brake will 
not be so great. 


FILTERING-STOPPER. — IstporR LamMBERT, Rue 
des Pyramides 14, Paris, France. This perforated, hol- 
low stopper contains filtering material, so that it can be 
used on milk-bottles, jars, and flasks for purifying 
water, milk, and the like. The filtering stopper en- 
ables the soldier, for example, rapidly to fill his can with 
water, regardless of its quality; and this water is puri- 
fled as he drinks it. The suction necessary to draw the 
water into the mouth causes the water to pass through 
the filtering substances contained in the stopper. 


UNDERCHECK DEVICE FOR HORSES.—GroreE 
A. Keuty, Dayton, Wash. The inventor has devised an 
attachment for a bridle which will render it unnecessary 
for the horse to be unduly checked up and which will 
likewise prevent the horse's pulling too strongly upon 
the reins or choking. One bit only is required; and the 
chin- straps and nose-band may be dispensed with. 


HEATING APPARATUS.—Davip M. Horton, Fish- 
kill, N. Y. The purpose of the present invention is to 
provide a heating apparatus by which hot air can be 
supplied to the higher rooms of a honge by heat derived 
from the chimney-flue. The invention is principally 
characterized by novel constructions of the hot-air flue, 
which cause it to be more effectually acted on by the 
heated gases in the chimney-flue, thus to increase the 
efficiency of the apparatus, 


OIL-FILTER.—Grorer W. Gattaway, Rye, N. Y. 
This oil-filter for bearing-drippings and the like, com- 
prises a body portion divided into a water-chamber and 
a precipitating-chamber. A funnel is removably ar- 
ranged in the water-chamber and has its stem portion 
extended nearly to the bottom, Filtering material is ar- 
ranged in the funnel. A precipitating-pan is removably 
arranged in the precipitating-chamber; and to this pan 
the oil is directed through the water-chamber. An ont- 
let-tube is extended from the top of the pan and 
through its bottom. A filtering-device is located below 
the pan; and above a chamber for receiving the filtered 
material. 


MEANS FOR CONTROLLING HORSES. —Gfza 
Eayrsy, Buda-Pesth, Austria-Hungary. The inventor 
has devised a means for arresting horses, should they 
become violent when in harness. He employs straps 
connected with the bridle and reeved through guide de- 
vices on the thills, the straps passing to the vehicle, 
where they may be reached by the driver when neces- 
sary. : F 

EJECTOR-PUMP. —Cuartes A. DRYER, Cham- 
paign, Ill. This pump is especially adapted to deep- 
driven wells and comprises special features of construc- 
tion by which a fiuid-jet can be effectively employed as 
the motive-agent. The pump has a valve-casing in 
which is a passage commanded by a valve. A head is 
attached to the casing and is composed of a chamber 
having communication. with a source of fluid-supply, 
and of a passage conducting a jet of fluid from the 
head. As a partia) vacuum ig created in the well-tube 
above the valve-chamber, the water is drawn through 
the valve-chamber and forced up the well-tube. 


ENVELOP.—MizarpD J. DENNIS and Wuu14m C. 
Davis, Nevada, Tex. The envelop is particularly adapted 
as a cover or wrapper for valuable papers, money, and 
the like, and is so constructed that its contents ate 
thoroughly protected, and that it can be traced from one 
forwarder to another and identification be established at 
the point of destination. 


CONCENTRATOR. — Epson F. Davis, Wetmore, 
Colo. The ore-concentrator comprises a frame in which 
an inclined table is hung and pivoted. The table can be 
given a bumping reciprocating motion. A feed-hopper 
discharges the material upon the upper end of the table 
and at one side. Riffles on the table extend partly 
straight in a longitudinal direction below the feed- 
hopper and partly curved in an upward and transverse 
direction. A trough on the lower front end of the table 
receives the tailings; and a trough on the upper rear end 
of the table at the discharge end of the curved parts of 
the riffles receives the gold. 


MEAT. COOKING DEVICE.—Apam REUBOLD, Man- 
hattan, New York city. This device has a_barrel- 
shaped body with open ends, arranged to contain the 
article to be cooked. A closure for the body presses and 
incloses the article at the sides. The contrivance is de- 
signed for cooking hams. The ham is inclosed in wood, 
so that the meatis not injured by coming into contact 
with the metal parts. 


PAPER-BOX.—JosrrH T. Craw, Jersey City, N. J. 
The invention provides a means whereby a paper-box 
can be rendered siftless at its end or flap section, thus 
providing a package in which granulated sugar or like 
material can be packed and shipped without danger of 
the contents’ spilling, even when the package.is subjected 
to severe usage. 

ICE-CREEPER.—RosBErt C. SNOWDEN, Duquesne, 
Penn, The ice-creeper is composed of a length of suita- 
ble wire which is bent to form a spring-clamp adapted to 
clamp or embrace the. ball of the heel. Spurs are pro- 
vided for biting into the ice or sleet. The device is light 
and can be readily carried in the pocket and conveniently 
applied for use whenever desired. 

BOLT-LOCK.—Patt O. E. Boupreavx, Theriot, La. 
The invention comprises a bolt having a tapering screw- 


threaded bore in one end and equidistant tapering slots 
dividing the bore into sections, Each of the sections 
thus formed is provided with a shoulder. A tapering 
screw is arranged to work in the bore and is formed with 
a head and a transverse opening therethrough below tke 
head. Theopening is adapted to receive a key which 
projects beyond the screw to engagement with the side 
walls of two opposite slots when the screw is in place in 
the bore, 


SAILING CRAFT.—Dove.as BEARDSLEY, Auburn, 
N.Y. The invention is an improvement upon sailing 
craft provided with swinging ballast. In a former ar- 
rangement patented by the inventor a mast wasem- 
ployed stepped in a pivoted socket and connected with 
the ballast so that when the mast inclined, resistance was 
offered by the ballast and not by the hull of the craft, 
which remained in normal vertical position. The present 
invention embodies improvements found necessary in 
actual practice, these improvements b:ing designed to 
obtain a quick lateral] movement of the bailast to pré- 
vent the wind’s “ spilling.” 

ACETYLENE.GAS GENERATOR. —Wuuam F. 
Cooper, Meriden, Conn. The apparatus is designed to 
feed the carbid intermittently to a subjacent body 
of water and automatically to renew that body of 
water, and discharge the slush into a sewer or other con- 
venient receptacle. The device precipitates into the 
generator a large flushing volume of water, whose flow, 
when started, continues from an elevated reservoir inde- 
pendently of any subsequent motion of the gasometer; 
and the discharge-pipe opens directly from the bottom 
of the generator and rises to a point outside in a rela- 
tively small cross-section. This causes a forceful flow 
of water to issne from the bottom of the generator, so 
as to carry out the slush. 


HEAD-GATE LUCK.—Jostan L. Ragan, Corinne, 
Utah. This invention relates to locking devices for the 
head- gates of irrigating ditches, canals, flumes, and 
waterways, constructed in such a manner as properly to 
protect ine interests of both the supply company and 
the consumer. It is desirable in the interests of the 
company that the head-gate shouid not be opened more 
thar a limited distance to admit the amount of water 
which the consumer contracts for; and yet the con- 
sumer frequently desires to be able to cut off the water 
or reduce the flow. The present invention provides a 
single gate which can be locked by the supply company 
at its limited opened position and yet be perfectly under 
the control of the consumer in every range of adjust- 
ment less than the maximum and down to the point of 
closure. 


GRAIN-CONVEYER.—CuHar.es A. Scort, Brough- 
ton, Ill. The apparatus is especially designed for con- 
veying grain from an elevator to cribs or bins. It com- 
prises a bed constructed of end and intermediate s:c- 
tions separately connected. On the bed are driving- 
shafts, one of which is detachable. An endless con- 
veyer is propelled by the shafts; and the lower lap of 
the conveyer has a guide-box. Vertically-movable bear- 
ing-brackets are attached to the front end section of the 
bed. The conveyer-bed can be shortened when neces- 
sary, by taking out one or more intermediate sections. 


SIPHON WATER-ELEVATOR—WatteEr 8. JEw- 
ELL, 584 Albion Street, Oakland, Cal. The invention is 
in the nature of a water-elevator, operating on the 
principle of the siphon and arranged to take water from 
a given level and to raise a portion of it to a higher level 
with no other aid than the useful fall or difference in 
level between the entrance and exit points of the siphon. 
It consists in the construction and arrangement of a 
siphon designed to operate as described. The invention 
is distinctive in so far as it does not employ pressure and 
momentum, but rather the principles of suction and 
gravity. 


BINNACLE AND STEERING STAND.—WatrtTeER 


T. StanwortTH, Norfolk, Va. The invention consists, - 


broadly, in a combined steering-stand provided with a 
wheel and with an extension above the wheel, upon 
which extension the. compass is placed. The steering- 
wheel and compass are carried by the same stand; and 
the steering-stand is provided with the steering- wheel 
and with the compass above and concentric with the 
wheel. 


PROCESS OF MAKING GAS.--Emm Piovs, Vi- 
enna, Austria-Hungary. The process is intended to pro- 
duce a white illuminating-gas by a new carbonizing 
method, from sweepings of houses, markets, and streets, 
residue of petroleum, of wood, and of coal, and other 
waste products. The gas is produced by the distillation 
of waste material and is conducted in a crude impure state 
through a carbureter contaiing calcium-carbid salts. 
The illuminating power is obtained, not simply by the 
admixture of acetylene gas, but principally by the re- 
moval of the carbon dioxid and pyro-pneumatic sub- 
stances from the gas to be enriched. The intrinsic 
merit of the invention consists in placing the carbureter 
between the retcrts and the gas-reservoir, so that the 
crude, impure gas must pass through the carbureter, 


STROPPING MACHINE.—Wauu1am H. Dovue.as, 
Belleville, N. J. This machine, for sharpening razors 
and other knives, consists of a frame in which a shaft 
is journuled. A blade-holder, secured on the shaft, ex- 
tends alongside the roller. Gearing connects the roller 
and blade- holder shaft, so that upon rotating the driving- 
roller in one direction, aswinging motion is given to the 
blade-holder in an opposite direction. A spring is con- 
nected with the gearing and adapted to be compressed 
thereby. By the resiliency of the spring, the edge of the 
blade is caused to be moved out of engagement with the 
strop surface at the end of the stroke, : 


Designs. 

FISHING-ROD TIP.—ArTaur L. CLEAVER, Man- 
hattan, New York city. The tip has a shank fitting on 
the end of the rod and a grooved head having flanges be- 
tween which a wheei is held, over which the line runs. 


CURTAIN-POLE RING.—Joun KRopEx, Manhat- 
tan, New York city. The leading feature of the design 
consists of depending eyes at the ends of a split ring. 

Note.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this pap2r. 


Wusiness and “Personal. 


Marine Iron Works. Chicago. Catalogue free. 

“JU. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct, 
For bridge erecting engines. J.S. Mundy, Newark, N. J. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,. 
Chagrin Falls, O. ; 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

For Sale—Valuable patent. Gas Regulator. Attaches 
to gas-cock. Large profits. Box 273, Bloomington, Ill. 

Ferracute Machine Co., Bmdgeton.N. J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Would like advertising novelties to manufacture on 
royalty or purchase patents outright. Address Box 158, 
Mansfield, O. 

The celebrated ‘* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 


| chine Company. Foot of Kast 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimenta] Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


ta@- Send for new and complete catalogue of Scientitic 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


puevies 


HINTS TU CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This 1s for ow 
information and not for publication, 

Weferemces to former articles or answers should 


give date of paper and page or number of question. 
Inquiries not answerea in reasonable time should 
repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor +o reply to all either by letter 
or in this department. each must take his turn. 
Buyers wishing to purchase any article not advertised 
in our columne will be furnished with addresses of 
houseg manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than genera] interest cannot be 
expected without. remuneration. 
Scientilic American Supplements referred 
__ to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 
price. 
Wimerals sent for examination should be distinctly 
marked or labeled. 


(7896) J. C. asks: Can I make and use 
stanchions for my cows in my own barn that are patented 
without infringing on patent? A. No one has a right to 
make any patented article for any purpose without the 
consent of the patentee or owner. 


(7897) M. F. K. writes: 1. I have the 
use of a 52-volt alternating current here. What resist- 
ance must I put in the circuit so that the voltage will be 
4 volts instead of 52-volts. Also give the rule for finding 
this as I would like to make a current controller, A. We 
have answered your question how to get a drop of 4 volts 
from a 52-volt circuit in a previous letter. We gave you 
the method of calculating it. We cannot get any nearer 
to your case, since you do not say what amperes are to 
flow in your circuit. 2. How could I arrange a 52-volt 
current so as to get an arc light fromit? A. As to at- 
taching an arc light to a 52-volt circuit, the arc light 
takes 45 volts and a short coil of wire will do the work of 
taking up the other 7 volts. It must be large enough to 
carry the amperes of your lamp without heating. We 
cannot tell the amount or size needed without knowing 
the current in amperes. 


NEW BOOKS, ETC. 


InDIA RUBBER, GUTTA PERCHA AND 
Batata. By William T. Brannt. 


Philadelphia, Pa.: Henry Carey 
rie 1900. 12mo. Pp. 328. Price 


The present volume deals with the occurrence, geo- 
graphic distribution and cultivation of rubber plants 
the manner of obtaining and preparing the taw mate- 
rials, modes of working and utilizing them including 
washing, loss in washing, maceration, mixing and vul- 
canizing rubber and gutta percha compounds, The lit- 
erature upon the rnbber industry is so extremely limited 
that any work devoted to it is doubly welcome, even if it 
were not of the valuable nature of the present book. A 
careful examination of the book shows that the informa- 
tion contained in it is of great value and deals with the 
subject of experimenting upon rubber on a considerable 
scale. The publishers will send the book postpaid to any 
address in the wold. 


ETHNOLOGY. By Dr. Michael Hober- 
landt. London: J. M. Dent & Com- 
pany. New York: The Maemillan 

ompany. 1900. 16mo. Pp. 169. 
Price 40 cents. 


One of the “Temple Primers,” which provide’in con- 
venient and accessible form the information which is 
usually only conveyed by bulky, high-priced cyclopedias, 
It is an admirable idea and the volume before us is an 
excellentexample of goodand cheap bookmaking. The 
text is good. 


INORGANIC EVOLUTION AS STUDIED BY 
SPECTRUM ANALYSIS. By Sir Nor- 
man Lockyer, K.C.B., F.R.S. Lon- 
don and New York: The Maemillan 
ey 1900. 8vo. Pp. 198. Price 


The author occupies an unique position in the scientific 
world and anything from his pen is sure to be excellent. 
The present volume contains an account of the author’s 
most recent inquiries into the chemistry of the stars, and 
of some questions which have grown out of these in- 
quiries. It isan important treatise concerning the evo- 
lution of the chemical elements ; and points out espe- 
cially that the firat steps in this evolution may possibly 
be best studied by and most clearly represented in the 
long chain of facts now at our disposal touching the spec- 
(ral changes observed in the hottest stars, 


JUNE 2, 1900. 
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TO INVENTORS. 


An experience of fifty years, and the preparation 
of more than one hundred tbousand applicatiens 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws ot the United States and 
all foreign countries may be had on application, and per- 
sols contemplating the securmg of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


MAY 22, 1900. 
AND EACH BEARING THAT DATE. 


{See note at end of list about cupies of these patents.) 


Accumulator plate, W. Majert. 
Acetylene apparatus, M. W. Kidder. 
Acid and cblorates, making boraci C. Moore. 
Acid and making same, orthogu: ‘aincol sulfo, E. 
Barell 
Addressing macbine. A. ‘1°. Wentwortb 
Air brake, W. &. Mann 
Air register, E. A. Tuttle. 
‘Albumen, dissolving. H. Bremer... 
Angle beams. former for bending, E. P. 
Armature for dynamo electric macbines, 
Heidel 
Axle, vehicle. Parnell & Wilson. 
Bailing press. EK. Byars.......... 
Band clamp. C. VW. aDietrich:. 


ri 916, 


Bandage, bead, J. 8. Baughman «» 649,896 
Batteries, composition for exciting tluid for elec- 

OriGal cb GUC Unis: 2 ie iies wo ebiyse ease vie voles - 650.305 
Battery element, storage, E. A. Sper 649,998 


perry 
Battery operated with fused muerte voltaic, 
V.S. Rawson. 8 
Battery plate. J. K. Pumpelly.. 


Bed corner fastening, metal, I. M. ‘Pinkham 649,957 
Bed, invalid, Goedson & Burton ...... ...2......-4 649,984 
Bedclotbes, means for supporting, C. M. Brennan 649,901 


Bedclothes, etc., means for suspending, C. 
Brennan 
Bedstead, D. Frank.. 
Belt tigbtened, B. G. Luther. : 
Bicycle. seu tiles 2c cites os vale sla stoces the 
Bicycle attachment, B. Von Bultzingslowen .. 649,909 
Bicycle attacbment, A. A. Neubauer........... ... 650,082 
Bicycle mechanical movement, 


M. 


Bicycle or like frame, Gubbins & Loog. 
Bicycle seat post, ‘I. KF. Sheridan .. 
Bicycle stand and support, C. A. HL 
Billiard table, convertible, O. F. Bartel. 


Rinder for pads, temporary, F. Gattung 690,076 
Biscuit roller, C. P. Morriso 650,262 
Block cutter, D. G. Ross... 650,192 
Board. See Cribbage board. z . 

Boiler internal furnace, steam, O. Brunler. . 649,977 


650,208 
650,284 
650.021 
650.122 
. GA,282 
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Bolt, wasber, and fastener. J. Unser...... 
Book, manifolding sales, W. E. Van Ame 
Bottle closure, W. Nageli................. 
Bottle filling macbine, W. 
Bottle, non-refillable, R. J. Bogue. 
Bottle, non- renaple: J. L. 'Taylor. 


Bottle, paste, G. P. Crayin.. 630.8 
Bottle stopper, ‘I. Howard.. 3 1.25 
Bottle washer, Purdy & Wasbburn... 650,201 
Bottles, jars, ete., device for closing, H. Lachen- 
meyer 650.181 


Howling alley. H. J. Hechenbacb 
Box, J. H. Koikmann.. 

Box’ filler, packing, I. ‘Bi ‘Lindiey.. i! 
Box pressing macbine, C. Cristadoro..... ri 
Bracket. See Lamp bracket. 

Brake. See Air brake. Car brake. Whee! brake. 
Brick press, W. Surmann 
Brush, shoe, E. Gnutzmann 


Bu bble blower. P. D. Horten. 650,324 
Buckle, suspender. D. L. Smitb.. . 690, 
Burner. See Gas burner. liydrocarbon inean- 
descent burner. 
Button C: West Cb tasiceu sciences tienine net ve santieaiience 650,212 
Button and tie retainer, combined collar, Hunter 
& Patterson. aciccast ena setiaie tow se becca aera cates 650,177 


Button blanks, double saw for cutting, F.C. 

Osborne.............000- 
Button, collar, Coates be ht. 
Button setting machine. W. Gwinn 
Calculating macbine, W. Siteaee acs Mo 
Camera focusing hood, 1. J. Demorest. 
Camera, magazine, |. J. Karpoff.. 
Candle polars A. W. Hoffmann 


Car construction, H. H. Sessions 
Car coupling, L. Lecompte. 
Car coupiing. H. Sabine... 
Car fender automatic street, J. B. 
Car, band, M. B. Schaffer. 
Car moving device. G F. 
Car safety tip, railway, W. N. Shot 
Cars and locomotives, means for repli 

railed, A. Kline 
Carborunduin article. 
Carborundum articles, 


650,116, 651 
Flaberty. 5 


gerald.. -» 650.234 
Carbureter, | - 650,276 
Carding engine feeding mechanism, . Bates 

(50.220, 650,221 
Cards, machine for repeating patterns ‘Hoyle & 
Cochran. stiaiemactiate 


Cart, farm dunip, A. Fisber 
Custer, ‘A.B. DISS oscscccsciee 
Caster. furniture. A. Currier 
Chains. machinery for manufacturing weld less, 


AL Gi Straten, cv dccceccrs souess s fonbneeet ones 630,101 
Chair. See Dental chair. 
Chairs, automatic fan for rocking. A. Johnson.... 649.935 


Cbimney cap, H. F. Scboppe.... ............-- 
Chimney tbroat bridge piece, W. H. Phenic : 
Cbloral compound and making same, volatile, ui. 


Oppermann sec: auc. cee Steet iaaas cour teae eee iae 650.022 
Chopper. See Cotton chopper. 
Churn, T. F. Tierney 630.118 


861 


Cigar buncbing macbine, A. Gordon.. 650. 
649,897 


Cigarette machine, O. Bergstraesser... ............ 
Clamp. See Band clamp. 
Clasp, E.N. Humpbrey...........0..05 ceceeeeeeeeee 
Clutch, friction and positive, G. 
Coal separator, C. W. Ziegler............. 2.62... 2 ae 
Coated articles. apparatus for removing surplus 
inetal from, G. Porter 
Cock, automatic cylinder, I. 
Coffee pot, 1. S. Smith 
Coffee pot, drip, C. Lewis. 
Coin controlled ‘mechanism coin box, 8. J. Glass .. 
Coinkeeylinders,S) J! GlaS8. 2.4 fase ed cic ie dines one essing 649, 
Comb. See Currycomb. 
Combination lock, Nielsen & Murphy: ae 
Combination rack. J. M. Williams.. 
Concentrator, C. A. Smith. 
Confectionary material. Gepositine machine for 
liquid, D. M. Holmes... 
Cornering tool. 8. C. Jones.. 
Cotton chopper, J. W. H. 
Cotton press, R. R. Pace 
Coupling. See Car coupli 
ing. Pipe coupling. 
Crane safety device, D. D. Lewis 
Crate or receptacle, sbippiny, W. H. 
Cream separator, centrifugal, O. Oblsson 
Cribbage board. R. Whitman. 
Crusher. See Rock crusber. 
Crusbing mill, M. J. E. Rotter. 
Cultivator, M. M. Culver.. 
Cultivator, J. Perrin... . 
Cultivator fender, orchard, W. P. 
Currycomb. C. W. Allen............ eee eeee 
Currycomb. ventilated, KR. 1. Gillespie. 
Curtam fixture, H. He Keeler. 
Curtain pele ring, F. Perry.. 
Cut off. antomatic, i W. Knox.. 
Cut off device, bydrant, 0. P. Boular: FF, 
Cutter. See Block cutter. Feed cutter. 
Cutter, W. B. Hutber 
Cutter bead, E. H. T'aylor.. 
Cycle sled attachment. C. Dauneb 
Dental cbair, A. I.. Gilmer......... 
Dental impression tray. L. A. Block. 
Dental instrument. A. D. Hoag 
Dental tray, C. McLear .. . : 
Dental trimmer. C. F.C. Meblig. . 
Deodorizer, J. W. A. & K. R. Williams............. 
Digger. See Potato digger. 
Doorg?d:-Dierickx 7.33... 30053. tate stois Meraeeaeteaes 


post and 


66 
St ar’ "got ing 
$3 Actomate 
Lathes 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENf&c4 FALLS MFG. CO. 


695 Water Street, 
Sereca Falle. NV..ULS 4 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 
granted tor tbe various subjects upon which petitions 

ave been filed from the beginning down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. ‘l'o be had at 
this officeand from all newsdealers, 


L net) 


ATHES 


Walworth’s 
Solid 
Die Plate Standard 


R87 Price List on aypltedttorn to 
WALWORTH MANUFACTURING Co., 
128 To 136 FEDERAL STREET, BOSTON, MASS. 


The New Yankee Drill Grinder 
Sclentifically Correct. 
The only drill grinder ever made requiring 
but one preliminary adjustment, Gage Jaws, 
Chucks and other time-consuming appar atis 
thrown to the winds. Any clearame 
obtained instantly. Drills cut like razors. A 
Loy can use it. Tron Workers! This 
machine will pay for itself many times each 


MACHINE SHOP OUTFITS, 
TOOLS and SUPPLIES<*7272 = 
S. Sesastian LATHE CO!2e.Sereet ed: 


year. Correct werk impossible without it. 
ite ws NOW while thinking of it, 
T ae FULLER MFG. CO., 


rtoG. T. Eames Co., 
Av, Kalamazoo, Mich, 


ANEW AND WONDERFUL INVENTION 


The 


Greatest Rival of Steam Pumpor Windmill. 


ERWIN STEAM RAM. 


For elevating water from tubular or 
other wells or from rivers, lakes or otber 
supply. Guaranteed efficiency of 50 to 
150 per cent over a duptex steam pump. 
Extremely economical in amount of 
steam used. Does not raise the temper- 
ature of water appreciably even on ex- 
treme eleyaulons .0w lift rams elevate 
up to40 feet. High h lift rams elevate up 
to 60feet. Capacities range from 400 to 
8,900 gals. per hour for single rams; 800 to 
7,900 gals. per hour for double rams. 

cS Full descriptive circular shewing 
comparative tests of Ram and Steam 
Pumps sent on request. 

Manufactured and guaranteed by the 
PENBERTHY INJECTOR CO., 
DETROIT, MICH, 

Brancu Factory: Winpsor, Can, 

Makers of the world renowned Penberthy Auto- 
matic Injector. Sales over 200,000 in 14 years. 

Simple. Rellable. Durable. 


BARNES’ 


NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Mas Theae Great Advantages: 
The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range—a wonderful economy ir time and griat 
Saving in drill breakage. (4 Send for catalogue. 
W. F. & JNO. BARNES CO., 


Rockford, | MN. 


| ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by tbe microscopist and 
student; its use in the magiclantern. ‘The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For otber numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway ’New York. 


a New Microscope for Nature Study 


and for use in the Examination of Ores, 
etals, Wools, Fibre, etc. 


Queen Acme No 6 yh 1 Ocular and 


EP 1999 Rudy street, = 


1 in. objective giv- 

ing power of about 100 diameters, 1 set of 

LP) 12 prepared slides of insect parts and other 

interesting specimens, all in case, $16.00 
Ask your nearest Optician for it. 


QUEEN & CO., Inc. 
F : Optical and Scientific Instrument orks: 
10_ Chestnut St., Phila., Pa. 
Write for Cirewlar. 59 Fifth Ave., New’ York. 


THE BEST BENCH LATHE 


for precise and accurate q 

work of all kinds is shown 
here in cut, and com- 
prises Bed, Head Stock, 
‘Vail Stock, 1’ Rest, Face 
Plate, ‘two Centers and 
Binder Bolt. Form of bed 
makes possible the clampin 
without distorting the metal. 


of various attachments 
ther special features tbat 
give general satisfaction wherever tried. For further 
and fuller particulars send for free descriptive booklet. 


The Pratt & Whitney Co. Hartford. Conn, 


PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 


SELF CHARGING 
MACHINE 


.» For School, College or 
lean X Ray work. 


GF Circular free. 
E. S. RITCHIE & SONS, 
Brookline, Mass. 


IT SIMPLIFIES DIFFICULT WORK 


There_are many unique teatures in 
ou Haud and ower Pipe 
Threadingand Cutting Machine 
It bas our Standard Adjustable Quick 
Opening and Closing Die Head witb 
convenient ‘ cam” movement. Five 
Chasers, set by graduation toany size 
needed. Can he released from Thread- 
ing while in motion, opened to permit 
pipe being cut and closed instantly 
and positively. Send for Catalogue. 


THE MERRELL MANUFAC. 
TURING CO., 501 Curtiss Stes Toledo, Ohio 


SEND 109% FOR 


rt PAGE ILL. 
& ETD PRT 


Door stop and holder, B. Almonte.. 
Dredging machine, Reimer & Olse 
Drier, ‘I. B, Howe... ee 

Drilling and tappin; 
Drinking fount, B. F letcber 
Drinks, draft tube for effer 

OM asians aleacaspied,s'e stale aijs 
Dye, black sulfur, Abel & zs 
Dye, black sulfur, Julius & Reubo 
Dye, brown black’ sulfur, Julius & Reu 
Dye, brown sulfur, Abel & Kalkow....... 
Dynamo engine, M. L. W bitfield. 
Ear trumpet, electrical, F. Macdanie 
Electric circuit controller, A. L. Water: 
Electric light dimmer, H. KE. Reeve 
Klectric machine synchronizer, C. J. 
Electric motor controlling device, T. S. Watson 
Electric motor sw itch, G. A. Schoell er. 
Electric switch, J. B. Heller 
Electric traction, apparatus for operating con- 

tacts for, Ballance & Jefferson.... ... i 
Electrical switch, EK. J. Wade............ 
Electrode, secondary battery, F. Heimel 
Electroplating apparatus, L. Pottboff. 
Elevator, P.S. Ebbert................ 
Engine. See Dynamo eng ine.~- Fluid pressure 

engine. High speed engine. Rotary engine. 

Rotary steam engine. Vacuum engine. 

Engine feed, explosion, W. J. McDuff. . Bee, » 650, 266 
Envelop opening machine, | L. M. Nielsen 
Explosive, M. Bielefeldt...... 
Explosive compound, S. Clark. 
Fan, S. Narkinsk 
Farm vate on B, Long.. . 
Fastener, A. Raymond. 
Feed cutier, J. F. Hall a 
Felly sawing macbine, A. P. Harland. 
Fender. See Car fender. Cultivator fender. 
Fertilizer, artificial, H. Mebner............... ...0. 649,941 
Filaments for incandescent electric lights, manu- 
facture of, S. B. Husselmar : 
File, card, A. Dom 
File cutting macbir 
Filter, W. Suait 
Kiltering aah 

Graeff & Geisler.. 
Fire arm telegrapb a) f 
ire sand acid proof material and making ga 
Fire escape, F’. 
Fire escupe, Shires & Keane y 
Fire escape, B, W. Thompsen... 649.966 
I'ires in closed compartments, rextinguis ing: 

B. Febiger.. Saisie’ 126 49,923, 649.924 
Fish hook, duplex. “J. Rossne 650,277 
Kish net, 8. A. cil 649,970 
Fluid a ibdtien 

with, A. Kitson 
Fluid pressure engine, J. F. Beins. , 
Fiushing system. R. F. Gillinso0.6 05.02 ocees 
Fodder shredding machines, etc., attachment for, é 

WE GABOR YF 205 008 ah dials Streeisiads aides vetoes ae de 
Folding and marking machine, N. Hayward... 
furnace. See Boiler internal furnace. 

furnace. Ore roasting furnace. 
I-urnace charging apparatus, blast, J. Kennedy... 
Gas apparatus. acetylene, J. E. Fulton... 
Gas burner, circular flame, H. Darby... 
Gas generator, acetytene, L. O. MeLane. 
Gas generator. acetylene, C. W. Nichols.. 
Gas lighter, antumatic, C. W. Bernson. 
Gas machine. acetylene. E. Funke 
Gas manufacturing apparatus, acetylene, R. Ex: 


A. Michaike 649/912 
649,972 
650. 145 


Hot ae 
« 650,254 


Gas washing apparatus, NwAL Guillaume. 22221277 


Gate. See Farm gate. 

Gate operat.ing meebanism, M. L. Warman........ 649,971 

Gear, compensating. Brenenstul & Carpenter.... 649,899 

Generator. See Gas generator. Static induction 
generator. 

Globe or shade bolder. J. G. Dudley................ 650.038 

Gold, silver etc, extracting, Montgomerie & 
Parkes cute wutaacteniey aecyere dendae bean genaceee. Sete feu. oe 


Grain separator, G. A. Leng 
Grate, summer trent gas, G. 
Grater, automatic. E. Crupe. 
Grinder, corn, Fk, W. Zimmer 
Grinding machine, A. Fe C 

Grubbing machine, C.R 
Gun cleaner, D. M. & C. 
Guns, fluid brake for, J. Krone....... 
Gymnastic apparatus, Delmore & Lee 
Hammer, power, G. L. Walter... 
Harness cunnector. T. W. fart. 
Harrow, whee}, Potter & Minar. 
Hat forming machine, Scbhoonma 


699.995, 650,025 
Hat sbaping macbine brim geurler: Turner & Bat- 
tersby. 
Hay sling, Beaver & Vaist.. 
Heater. See Liquid beater. 


Heater, F. 1. Williams....... 0.0... 0... eee ina 659,160 
« 649.956, 
~ 650,036 


Higb speed engine, A. F. Scott. 4 
Hinge for double acting doors, Corbin a Henry.. 
Hook. See lish book. 
Horse detucher, A. von Ferdinandy. 
Horseshuve pad, P. J. Mead.. 
Hotair furnace, 8. 8. Carvalho.. 
Ilydrocarbon_ incandescent burner, RA. Cody 
Index, H. A. Hausinger.............ccseessecceeueces 
Indicator. See J.oad indicator. 
Inking pad, M. Tilden.. 
Inkstand, P. D. Horten. 
Insulating coupling, L. McCarthy. 
Insulatir.g coupling fer electric wire ‘eon da its, ¢ 
W. Prouty - 
Tonone, decomposing. J. 
lron. See Sad iron. 
Ironing board, A. & d. A. LeWIS........... eee eee ee + BHO 
Jack. See Wagon jack. 
Joint. See Rail joint. 

Key fara) bl Jo COmi@awkiece sae ct asec sem ans terenistec © 
Knapsack, hammock, and wearing apparel, com- 
Hine as Is Come ye. Koco hie se ta eateadeons 
Lamp. argand, H. Darby.. 
Lamb bracket, C. E. Wirth. 
I.amp burner for petroleum or otber liquid com- 
bustibles. incandescent, J. K. Pfiel.. 
Lamp, electric incandescent, J. Atherton 
Lamps, apparatus for electrically ligbting, H. C. 
Farqubarson.. 
Lathe, M. A. Ackle 
Lathe attachment, 


649,922 


Leatber skiving machine, C. H. Bayley, 
Life saving device, W. A. Dunning.. 
Lifter. See Store gouds lifter. 
Line casting machine, S. Bradley................66 
Liquid dispensing apparatus, J. Uy Champ 
Liquid distribution system. A. Kitsor.... 
Liquid heater for table use. C. H. Geimer. 
Load indicator, vehicle. C. T. Driggs 
Lock. See Combination lock. Seal lock. 
Logging machine, E. Turney.. 
Loom, W. rele Ss ae niageiet 
Loom, H. Ellis... 
Loom, W. Tedd. 
Loom shedding mecbanism, H- See 
Lowering device, J. Kremser..... 
Lubricant, Kk. Holm 
Lubricating compound, Donati & Hornbostel. 
Magnesium superoxid, making, H. Oppermann. 
Measure, tape, V. A. Runnette 
Measuring apparatus, garment, S. Kohn. 
Measuring apparatus. oil, J. C. Snell... 
Measuring machine. surface, J. E. Nightingale.. 
Metal blanks, machine for operating on ends of, 
JU. HASKIN. Cliocrs ts tee tate nnsnine oles 
Metal plates. bars, or sbeets, pices Robinson 
& Sutberland 2 
Metal working apnaratus. electric. C. 
Nicrometer attachment for teols, ‘I’. 
Mill. See Crushing mill. Windmill. 
Moistening device, A. Tilly.............. 2.6 
Molding. metallic. Davies & Ewing. 
Motocycle, electric, 1. Kitsee. 
Motor. See Power motor. 
Music rol] punch. PB. Norwood............e cece ee eee 
Negatives. producing balf tone, 
Nest. trap, Fk. O. Wellcome. 
Net, tly, P.S. Minton.. 
Noise deadening devic: 
Nozzle, blast exhaust 
Nut lock, J. Pearson. 
Nut lock, F.C. Shelli 
Nut, vebicle axle, H. R. 
Ore roasting furnace. J. C. ‘Vell 
Ortbonitrotoluene, oxidizing, M 
MATAR ei acctc capri etcere seers esac see wastes} 
Pad. See Horsesboe pad. 
Pail, J. Danz, 2d.. 
Paint, W. E. Harris 
Paper folding macbi t 
Paper trimming and pasting machine, wall, 
Avery 
Pavement, ‘I’. Bailey 
Pencil, magazine, A. J. Keck. 
Phonograph, J. Oertly : 
Piano attachment, pneumatic, E. S. Votey. 
Piano desk cbeck, L. Haas.. 
Pine coupling. J. C. Kurtz. 
Pipe wrench, W. T. Hatten.. 
Plant protector, N. A. Riggins. 
Pliers, G. D. & L. C. Maxson. 
Plow, P. 8. McRae..... 5 


(Continued on page 350) 


fauad 
649,919 


650.283, 


. 
R. James... 649,934 
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WI WILLIAMS sc 
Ry 


SOLD EVERYWHERE — BY MAIL 25¢. 
4 YOUR DEALER DOES NOT SUPPLY YOU. 


THE J.B. WILLIAMS CO. 
SGLASTONBURY CONN. 
LONDON -PARIS + DRESOEN ~SYDNEY. 


RESTFUL SLEEP 


In Camp, on the Yacht and at Ilome. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


Style 61. Camp Mattress with P Pillow att@ehed. ‘Also 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 


Ge Send for Tilustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


one oa ONE-QUARTER CENYS PER HOUR 


it costs to keep cool if you buy 
one of our $15.00 Battery Fan out- 
fits consisting of 1 Battery Motor 
No. 2, 18-inch Fan, 1 Fan Guard, 
3 Cells Battery, 1 Charge for Bat- 
tery, 5 ft. Double Conductor Cord, 
1 Cabinet 1944x€%xt34. wal run 
wen hours with one char; 


OUR $5.00 OU FIT will 
mee you cool. 
JONES’ SON & CO., 


64 Cortlandt St., New York. 
Manufacturers of all kinds of electrical supplies. 


A Dew Button 


THE BEST THING YET! 


Is simple and durable, and can 
be put on and taken off xt will. 
Notbing like it in the world. 
Tiy a set. and be convinced. lf 
your dealer does not keep them 
send25c.to us for sampie doz. 
THE L. {, SUPPLY CO., 
85 Ca reial Avenue, 
Binghamton, N. Y. 


oKEEP COOL 


SEND FoR CIRCULAR C” 


ee EMECTRIC FANS. % 
aa Ca) H 


BREEZE FROM 
HOUSEHOLD FAUCET. 


THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By G. M. Hammond, M.D. _A vale 
uable and interesting paper in which the subject is ex- 
haustively treated from the followlng standpoints: 1. 
Tbe use of the cycle by persons in kealtb. 2. Tbe use of 
thecycle by persens diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 


To be had at this office and from all newsdealers. 


SECCOTINE even ie el | 
EVER LETS GO 


Eh 


ASK YOUR DEALER OR SEND 15S FOR SAMPLE TUBE TO 
SECCOTINE CO. 396 a NEW YORK 


|The VULCAN IRON WORKS COMPANY, 


TOLEDO, OHIO, U.S.A. 


Scientific 


JUNE 2, 1900. 


Aiverican. 


A Way to Change 
Your Work 


Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while studying. 
150,000 students and graduates 


TAUGHT BY MAIL 


Mechanical or Architectural 
f Dbraughting; Eleetrieal, 
Mechanical. Steam or 
Civil Engineering; 
H Architecture; Sur- 
fveying; Book- 

keeping; Stenog- 
raphy, &e. 

Established 1891. Capital, 
$1,500,000. Write for circulars. 


The International 
Correspondence Schools, 
Box 942 Scranton, Pa. 


WHY - 50 per cent. of 
SWEET’) SEPARATORS 


sold the last three years been on 
DUPLICATE orders? 


They do the BUSINESS 
and are right in WORK- 
MANSHIP and FINISH. 


For Steam and Oil. All styles. 
for list of users, Reports of Tests. 


DIRECT SEPARATOR CO. 
700 Ceoves STREET, SYRACUSE, N. Y. 
THE MIETZ 


« weiss KEROSENE 


and GAS Engine 


burns KEROSEN E cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery or tame vsed 
Perfect regulation. Belted or 
directly coupled te dynamo 
for electric lighting, charg- 
ing storage batteries and 
all power purposes. 

L2 Send for Catalogue. 

A. MIETZ, 
128-138 Mov? St., New York. 

Markt. & Co.,London,Hamburg,Paris 


Send 


CREAT POWER “SMALL COST. 


The maximum ofstrength, dura- 
bility and safety ith the mini- 


Hoisting Engines for; 
ration on Gasoline, Di 
tillate or Crude Oil. 

ery part. of the e 
interchangeable, 
Saves Its Cost 
alone. Both frietion and 
geared hoist, 6 to 150 b.p, 
For quarnes, mines, and 
docks, Weber Gas ® 
« Gasoline Engine C 


W2S. W. Boulevard, Kansas City, Mo. 


**WOLVERINE’”’ 


Gas and Gasoline Engines 


STATIONARY and MARINE. 
The “Wolverine” is the only reversible 
MarineGuas Engineon the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
. gineer. Absolutelysafe. Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huron Strect, 
Grand Rapids, Mich. 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The bestis always cbeap- - 
est. Write for prices. 


STOVER eee WORKS. FREEPORT, ILL. 


Dynamos—Motors. 


Dynamos for Electric light- 


ink Bi hts up to 110 lights, 16 
P. Motors for power ne. 
ae 1-6 H, Pp. to %& H. 


irst class machines of ca erk 
construction and tuily guaran- 
teed. Send for descriptive 
Bulletin. 


ROTH BROS. & CO.. Mfrs. 


88-92 W. Jackson Street. 
"Chicago, Ti., US. A. 


D-3¢ FOR CATALOGUE~10 
DS (Micu) 


BUILD YOUR OWN ENGINE. 
eas rings 


GASOLINE ENGINE S*» LAUNCHES 


ConPiETE READY FO 


GERE LAUNCH~ENGINE WKS: saree 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS I5 TO MAKE 
MAGHINERY. FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SU8~ 
STANCES. WE HANDLE ALL 
KINOS: OF MATERIALS FROM COT- 
TON-SEED T0 ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 
cESS. IF YOU WANT 


ANY KIND OF A 

MILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 


GET THE BEST 


AND STILL SAVE 


LWITH US ONG ~MONEY. 
EAL wir FREELY NCE AND You WONT CHANGE 


PROUT, WALDRON’ & CO. 
SEND FORCATALOG NO 4.) MUNCY, Pa. 


Plow attachment, G. H. Burwell 
Plow attachment, gang, D. E. Towle. 
Plow, wheel, M. Heineke............. 


- 649,910 
- 650,009 


Pneumatic dispatcb system, H. W. Forslund..... 650,107 
Pneumatic elevators, dust collecting attachment 

PUNY GeO DOV sere seaisicoontinee coins Mere syqseintsaah 150,083 
Pole socket, adjustable, F’. Perry.. oe. B,272 
Polishing machine. 1. H. Brinkman............... 650.0004 
Pot. See Coffee pot. 7 
Potato digger. W. M. Lewis................200200 20+ 650.331 
Potato digger, Z. 'T. Winfree. -. 650,000 
Power motor. P. & L. Kersten... 650,068 


Precious metals from ores, extracting. Smith & 


Lyne. RR CIT MIVA ERI  ON O  rre n tH. 962 
Press. See Baling press. Brick press. Cotton 
press. 
Printer’s lead and rule cutter, H. B. Rouse....... iS 


Printing and folding macbine, W. Scott........... 
Printing presses, etc.. blanket for, M. L. S 
Propelling attacbment, boat, C. Beyer............. t 
Propelling mechanism. Matts & Swain. 3 
Pulley tastening, A. Owens.....  ........... 
Pulp: beating and retining apparatus, J. B. F x: 
athieu ‘is 


Pump. steam. A. Ellis. 
Puzzle map, W. Heptinge 
Rack. See Combination rack. 
Rail joint, G:F WiMtaMs cess sechonatancaauen ss 5 
Kailway contact device, electric, \V. M. Brown... 6. 
Railway curve cushion chair, J. E. Reeves........ 5 
Railway signal, automatic, C. L. Blubaugh. 


Railway switch, RGDSMayine 2 cesses * 650,152 
Railway system, underground electric, J. 
MESMEKAD ciaseeed «4 cc's aisle Fohestens retreive te oath ce ee ees 649.990 
Railways, system of electrical distribution for 
Clectrics POR: KOSS i ii6.05 6c usiete seins wanien ees ote 649.989 
Railways, track and conduit construction for 
underground electric street, J. H. Robert- ; 


Rake truck attachment, sulky, C. 
bo 


Razor, safety, W. H. dD 
Register. See Air register. 
Refrigerating device. &. Segal 
Retrigerator car ventilator, E. 
Refrigerator ice tank floor, Grabam & F 
Refrigerator storage and circulating t 

Baile 
Rheostat, Flobr & Dietze.. 
Ring. See Curtain pole ring 
Ripper. seam, Leighton & De Merritt.. 
Rock crusber. E.C. Bacon. 
Roller. See Biscuit roller. 
Rotary engine, J. J. Anthony... 
Rotary engine. C. Lorenz...... 
Rotary engine, W. W. Watkina, 
Rotary steam engine, 1]. Pederson 
Sadiron, 1. D. Clark. 
Sad iron, 0. Tverdahl.. 
Saddle, gig, T. W. Hart 
Salter, D. W. Payne.... 
Saw, drag. S. Truitt 
Sawmill carriage attachment. H. Newton......... 
Saw set and jointer, combined. R. E. Mckinley. 
Saw setting. gumming. and wireworking tool. 

COMMING. J. RONK esis cieees never ec eee 
Saw setting mechanism, automati 

BaltOnia <0 se ncige ee se ‘ 
Scale, W. F. C. Morsell. 
Seale, A. De Vilbiss, Jr.. 
Scale, computing, JW. Cuimer. 
Screening device, \W. Carkeek.. 
Seal lock, EK. L. Badgley........ 
Seal lock, S. D. Douglass. 


043 
- 650,837 
650.098 
650,087 
e304 
- 650.217 
649,927 


649.939 
650.105 


tank 


. 649, 953 


Seeder, broadcast, C. J. Rinderknecbi 
Separator. See Coal separaror, Cream separa- 
tor. Grain separator. 
Sewer. Mi CSCONWAY Si iii. d dl eaa pen Sh eeainen cine 6H), 169 


Sewing machine feeding mechanism, Harrison oS 
PRIETO i assntiais ac ficeatesttvinaby cat cues te totes ls aees 5 

Sewing machine, hat, Gammotis on Bracher. 

Sewing machine. overseaming, 8. eenee . 

Shade fixture, adjustable Bandage c. P. Thom 

Sbaft, vehicle, Me He Ockotteric...c8s6 oS. tess 

Soames apparatus, electric, Doersch & Crans 
to 


Sharpener, disk. Stubcare & Berndt 
Sbearing machine, rotary, Silley & 
Sheep shearing machine, E. Becker 
Sheet delivery mechanism, \W. Sco 
Ships or boats, construction of, D. € 
Sheemaker’s plane, B. Kersbaw.... é 


650,158 
30,054 


64.987 


Shovel. See Steam shovel. 
Shutters, electric releasing device for, J. Hues- 
GON aikieces os oS gansta sh a tales Rabe gsleememecei ese: 649,983 
Signal. See Railway signal. 
Skirt supporter, W. Hill 


-- 650.148 

Snap. satety barness, J. Compton...... . 650.23 
Soda fountains, pneumatic sirup jar for, 
Chad b Outen os assis ssh onies eva cee ee 
Soldering machine, Winsor & Smith... 
Soldering tool. self heating, KE. L. Barber 
Spikes J2Henuivan-s oi. )isico cman : 
Stancbion, J. K. Wilder... .......... .....08- 
Static induction generator, k. V. Wagne 
Steam rebeater, A. kt. & W. T. Marsh.... 


Steam shovel, W.Shannon.. _ ........ 650.16 
Steering mechanism, vessei. K. A. Posse.......... B49, 94 
Stone or ore crusbersa. operating mechanism for. 
SETAE BLOT iyo ooh an sian ME ee dessa ope mieientind al Mace 650,121 

Stopper. See Kottle stopper. 
Storage cell, F. W. Barboff.................0.c00e ee 650,219 
Store goods litter and ladder. combined, O. L. 

AVI OMS eeceti nose cate ete te 6 ¢ valde tgs toh oa pan cha 649.965 
Stovepipe bolder, G. A. Higgins..... ........ - 650.321 


Stringed instrument pick key, J. C. St. John 699.964 
Submarine pipe laying. apparatus for. H. 

BUND Sx 8 oo scot co cce ie 2 nea ans cease welais ate th 63d 650.134 
Swaging machine, F. V. Whyland (reissue) 
Switcb. See Electric switch. Electric motor 

switch. Electrical switcb. Railway switch. 
Switch actuating mechanism, S. Nash,,.,......-.. 5; 
Syringe, J. S. Marmaduke...... .......... 
Syringe case. hypodermic, C. Witkowski 
Syringe, hypodermic. A.S. J. Stovall. - 
T-irons, connecting, L. Broussas ey ada sialg'Salatejace alate tte 
Table. See Billiard table. 

Tapper, beer, W. Preston. 
Target, movable, R. B. Hamel.. 
pcleetapn key, ‘automatic circuit closing, dey 

FRIGCDT Ocoee coat Saran Wows ieee 
Telegraphic sounder. A. A. Dittma 
Telegrapby, apparatus employed i 

Marconi... 


» 649.904 
650,172 


), 650.110 
F. 


650,096 
650,255 


649.959 
630.202 
650,347 
650.062 
650,253 


649.992 
- 60174 
650.072 


Telegrapby, space, 
Telephone systems, 8 
E. Scribner... 
Tentering machine, 
'Terpinol, making ozonized, A. Verle 
Thermo-electric pile, L. Gottsbo... 
Thresber, H. Keller. 
Threshing machine grain 
Stuckel 
Ticket machine, C. D. Grimes 
Tile construction, C. F, Buente. 
Tile flooring, C. F. Buente...... + 650.073 
Tile. protective bollow illuminatin, J. White..... 650.209 
Tiling and paving, light admitting, E. F. Smith.. 649.963 
Tire tighter, I. Allaman..... -- 650,142 
‘Tobacco cart, M. KF. Parbam.. . 650.069 
Tobacco pipe cleaning apparatus, J. & F-. 5 
eh 


Yoreb, marine. W. J. Wilson................ 650,210, 
Toxin, obtaining tuberculosis, G. andmann..... 
Toy racing game, coin freed, (. Middlebrook. 
DVOy, SOUNGNE, Da ISNODKasa ic citar seeee ese 
Track sanding apparatus, C. W. Sherburne. 
Tree support, Becker & Wenger. 
‘Trimmer. See Dental trimmer. 
Truck, J. H. Hodges 
Truck, car. H. 8. Goughnour. 
Truck, casket. N. fF. Purcell 
Yubes. machine for forming sheet metal, A 

Scbwartzbauer 
Twyer for steam boiler furnaces. S. J. Smith 
Typewriting machine. Fairfield & Drury.. 
Umbrella, folding. C. H. Ely et al 
Umbrella or parasol fan attachment, O. Besele 
Underreamer, K. A. Hardison 
Vacuum engine. G. E. Hesse... 


Vial vere) SaEManuimicc.. yoo cee e'sias caieset' ois «650,28 
Valve, quick action triple, W. B. Mann. 17, 650.018 
Vehicle chafing iron, J. P. Hi 50.2 

Vehicle fan attachment, WW. S. Robinson.. . 650.18 
Vehicle running gear attachment, I. L. Bassett... 650.031 
Velocipede, B. Mucbow................. cee eee eeeee » 650,885 
Vending apparatus. coin freed liquid. R. Kann... 641,936 


Ventilator. See Refrigerator car ventilator. 

Vessels. device for locating sunken, I. Brennen 
Wagon bed boisting apparatus. W. Southern 
Wagon body raiser. H.C. Stout. 
Wagon brake, automati -) 
Wagon jack, J. Alien.. 
Waist, apparel. H. F, Duk 
Washer. See Botile washer. 
Watch balance staff. J. A. Anderson 
Water closet. H. S. Maddock... 
Water heater, R. S. Lawrence. 
Water heater, Pattison & Barlow. 
Water litt. H. D. Colman............ 
Water. purifyine. F’. E. Bachman 
Weather indicating device. F. A, Howard... : . 
Welding, electric, Lagrange & Hoho............... 650,015 


(Continued on paye 351) 


It’s just as easy to have a good smoke as a poor one. 
The Brunswick is good. You will like it and buy it 
Look for Arrow Head on Every Cigar. 


JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. j 
FE EEPESEEEEEEEE EEE +oteer 


“NICKEL 


Have a good Cigar. 
They cost you the same. 


Peretostio tooo oS 


again. 


yoeweerret stor ilo. of 


t 
| 
t 
a 


Newark. S.J. 
136 Liberty St., N. Y. 
30 & 32.8. Canal St 

Chicago. 


ALL THATS NEEDED 
A PALR_OF HANDS, 


ab RADE MARK. 

é AND 5 The a "G 

i Electro-Plating he Windsor oops 
3) £8 Apparatus and Materiai. Seve Laundry Bills 

ae THE FIRST COST 

=e Hanson & VanWinkle ONLY COST 

5a Co., . 

mS 

3= 

BE 


The Only Perfect Substitute 
for Linen yet produced. 


"spoon raqqny Jo anZopeywy roy opp, 


Kerereseeece 
TUBULAR 
DRIVING LAMP. 


I'l’ is the only perfect one. 
ue will not blow or jar out. 
I'l gives a clear, white li zht. 
IT is like an engine hea 


Do you want $ $$$? We want ‘Agente everywhere! 


The W Windsor Collar and Cuff Company, Windsor, Conn, 


“Hawkins’ New 1900 Catechism” 
OF THE STEAM ENGINE. 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
Mees engine running, valve setting, etc. Strictly up- 
m to-date. Money refunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


light. 
i throws the light straight 
abead from 200 to 300 fi 
IT burns kerosene, 
e Send for book (free). 
R. 


E. DIETZ CO., 60 Laight Street, New York. 
Gece: ESTABLISHED 1840. -Qeee 


EVERY BOY HIS OWN TOY TAKER. 


'Yelis how to make all kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegraphs, Telephones. Magic Lan- 
terns, Zolian Harps, Boats frem a 
rowboat to a scboorer; also Kites, 
Balloons, Masks, Waxons, Toy 
Houses, Bow and Arrow, Pop Gunes, 
Slings, Stilts, Fisb’ng Nackle,Rabbit » 
and Bird "Traps. and Many others, | 
Allis made so plain that a boy can 
easily make them. 20 handsome Theat 
by mail, l0c., 3for 25c. 


Mention this paper and get special discount. 


oF 


@VERHEATED BOILERS 


im factories, workshops, and on steamships 
\ are apt to suddenly burst unless carefully 
\\ regulated and watched. Our 


HOT WATER THERMOMETERS 


J uve used toindicate danger in time to pre- 
ventit. They arein useinall the new ships 
of U.S. Navy and also in the Japanese Navy. 


Illustrated Bulletin No. 40 sent free. 
HELIOS-UPTON CO., PEABODY, MASS. 


— a 7 DON’ T LEAVE ‘YOUR KEYS 
Gas Engine pug Zs 


in the front door. Fasten 


them to the pocket or waist- 
band with a key chain secured 

Complete with spark coil, $12.00. 

The Best Thing on the market. 


by the Improved Wash- 
burne Patent Fastener. 
T.atest and most improved model, 
CB Senn for Cireular, 


Slips on easily, grips like grim 
The Carlisite & Finch Co., Sixth Street, Cincinnati, 


death, don’t tear the fabric, 
Acetylene Gas Burners. 


This pe book 
C. DEPUY, Pub., Syracuse, N. Y- 


0. 


IMPORTED 


released instantly. By mail, 
25 cents. Catalogue of other 

Schwarz Perfection Lava Burner. 
Jv.S LAVA. Highest awards in all Acetylene Expo- 


novelties. free. 

AMERICAN RING CO. 
sitions. Made of one piece of lava. Are 
faultless and ever ry one. tested and quar- 


Box P, Waterbury, Conn. 
anteed. (eS Send for Price List. 


A W FABER 
NO Blowing. Sole Agents for 


Manufactory Established 1761. 
Smoking. the U. 8. and 
Perfect Alignment. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEKL PENS, GOLD 
PENS, INKS, PENCIL CAS#S IN SLLVER AND 1N 
GOLD, STA'TIONERS’ RUBBER GOODS, RULERS, 
Carbonization. Canada. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


COLORS AND ARTISTS’ MATERIALS. 
78 Reade Street. - - - New York, N. Y. 
BELTING of Various ‘Styles, ELEVATORS, CONVEYORS, 
COAL MINING and HANDLING MACHINERY. 


Mana iEtpry Established 1761. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O, 
By I Send for latest comets Balaton: New York Branch, 41 Dey Street, 


SUBMARINE TELEGRAPH. =k POP. 
ular article upon cable tele; egraphing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 113 Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 


American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 


Black and Galvanized 


Als nae LENG 


od P APPEALS TO 
. TeAMATEUR 


TTS2 


es + successful Acetylene Gas Automo- 
us.cat- g => T ile Lamp, using the same patented system 
oid one { HE of generati»n that bas made tbe Solar Bi- 
on appli- & | Berkefeld Filter cycle Lamp so successful. 


Automobile Lamps. to attach in center 
of dasb, $6.00 each. 


Carriage Lamps, $12.00 per pair. 
Dash Lamps, $7.00 per pair. 


These can be obtained at your dealers at 
tbis price, or from us. express prepaid. 


te Send for our illustrated booklet. 


BADGER BRASS MFG. CO. 


Station X, Kenosha, Wis. 


cation 

: " gives a continuous flow of pure 
water in large or small quantities. ‘I'he 
cylinder is made of Infusorial Earth, 
which retains all minute germs and impu- 
rities. Thecylinder can be easily reached 
and cleaned as often as necessai'y, and 
taken out and boiled for sterilization pur- 
poses. Rapid filtration and the purest of 

water guaranteed. 2 
RERKEFEL ID FILTER CO,, 2 Cedar St., New York, 


SENSITIVE LABORATO8Y BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance wil) weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This articleis contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 84. Price 10 
cents. For sale by MUNN & Co.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 


Puncture Proof Folding Boats. Adopted by the U.S. War and Navy Depts. in 

March and Sept., 1899. Only medal and award at World’s Fair. Beautiful models, 

perfectly safe for family as well as sportsmen’s use. Salls, centerboards, rudders. 

Packs tn emall case. Send 6c. for catalog, 0 engravings. “King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S, 


JUNE 2, 1900. 


Srientific 


Aivericatt. 


ELECTRICITY $4Y 


BY MAIL| 


Students sre taught by correspondence all 
branches of Electricity at home from text 
books prepared by the best practical experts, 
under the supervision of able and experi- 
euced electrical engineers. Thouias A. 
Edison indorses eur Institute. - The elec- 
trical field offers the greatest epportani- 
ties for advancement to-d Write for 
our interestlng, free illust 
will pomt out the most pri 
eluploy your spare time ; iight start you 
ona successful career. Tuition Payable 
cash or in small monthly installments, 
We teach also Mechanical Engineering, 
Mechanical Drawing, etc. 


a The Electrical Engineer Institute “Cor 


e lence Instructlon. Dept. A 
; aR ent 223d Street, New York: 


a a) 
eet Em my 


Professional, Elective, Commercial, 
Law Courses. Guarantees best in- 
str ctionever prepared. Indorsedby 
students and attorneys everywhere. 


Easy terms. Begin now. 


NATIONAL CORRESPONDENCE SCHOOL OF LAW. 
38 North Pa. St., Indianapolis, Ind. 


SCIENTIFIC STENOGRAPHIC 


Work, Lectures, etc., reported by_an expert. Highest 
references. GEO. b. COCK, Stenographer, 14 
South Broad Street, Philadelphia, Pa. 


ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, Civil 
Engineering; Chemical Courses; Architecture. Hxten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expenses low. 18th meoe: For catalogue 
address, C. L. MEES, President, Terre Haute, Ind. 


THE Worcester Polytechnic Institute, 


WORCESTER, MASS. 

Courses of study in Mechanical, Civil and Wiectrical 
Engineering and Chemistry. 200- pase catalogue, show- 
ing arpoirtments secured y gra ites, mailed free. 
Expenseslow. 33d year. J.K. MARSHALL, Registrar. 


Combine compactness witb 
rigidity, and are made of 
bestmaterials inevery part. 
'The Lens and Shutter are 
si-Pcially designed. ‘They 
can be secured on no other 
camera. 


Price $10.00 and upwards 


ROCHESTER OPTICAL CO. 


30 SouTH STREET; 
ROCHESTER, N. Y. 


PRICES" sh! 


SEND FOR CATALOGUE. TO 


Automobiles —-— 


Tbe SCIENTIFIC AMERICAN for May 18, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of bhorseless vehicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENVIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
makea very valuable treatise on the subject. The 
numbers are: 782, 979, $93, 1053, 1054, 1055, 1056, 1057 
1658, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO. Publishers, 


361 BrRoapway, New York. 


swear by 


Che Majestic 


know itis THE EAST- 
ANP to till because the 
carbide pot is marked so the quan- 
tity is easily gauged. 
THE EASIEST LAMP to 
light, because the water feed is 
perfectly controlled by a lever. 


THE EASIEST LADIP to 
clean, because the reflector and 
its glass protector are removable § 
by simply pressing a button. 


DON’T FOOL WITH OTHERS § 
(Se Send for Catalogue. 


Edward Miller & Go., 


MERIDEN, CONN. 


My for the 


\ 


Wells, automatic casing perforator for deep, E. 
A. Hardison. 
Wells, automati 
Hardison 


. Cattaneo. 
Windruill, A. E. Benson. 
Windmill, E. Everson... 
Windmill, CU. H. Herod. 
Window, J. Horsfield...... 


Window. Knisely & Horsfield. - 650,047 
Window fastener, J. H. Edward - 650,089 
Wire stretcher. J. Hocker... .... ..... - 650,822 
Woeden rods intu rope form, twistin A. ¥ 
OVD AWN RY ious tacade pact nseses Reo taevoatr again) Aca elafatalactia SR ete aie ayegstate 650,269 
Wooden surfaces, decorative treatment of, H. 
Buyten 649,978 


Wrapping machine, A. Smith. 
Wrench. See Pipe wrencb. 


DESIGNS. 


Arm rail, A.C. Kinzgingenriy oc) sia cs.. 0. 2 neineaind serie 


32.704 
Axle for wagons or carriages, rear, W. H. Emond. 32.703 


Bath tub, W. J. J. Bowman 
Bath tub. W. C. Peet. 
Bicycle crank and spr . 
Bicycle lamp bracket. C. K. Smith 
Bottle guard, EK. W. Morganthale 
Chair. dressing, W. W. P 
Dental cabinet. W. E. Harper. 
Dial face, L. W. Baldwin 
Gasket er packing for joints of pip 

paratus, C. H. Merwarth................-5- 32.695, 22,696 
Gasket or packing for joints of pipe or other ap- 

paratus. Merwartb & Conlin 32,697, 32.698 
Hinge member, J. F. Coliins... aa 
Hinge member. gate, S. ‘I’. Cast. 
Hook, clip, A. H. Kince 
Hook or rack, hat, C. E. 
Horsesbue pad, W. Killion 
Hose nozzles, support or holder for 

WUGCT aioe eee towed o's os 
Inkstand, S. M. Rosin 
Label. N. Witsch 
Lamp shade or reflector, O. A. Mygatt 
Muffler pattern, L. Orwa. .. 
Plow point, 'l. A. Womack 
Radiator, J. KF. 'Tbompson. 
Recepracte. S.C. Stearns. 
Sign holder, A. T. Muth... 
Skirt hanger, M. A. Heimann. 
Spoons. forks, etc.. handie for, J. Sm 
Stove tire pot. A. B. Clunies.... 
Stove top shelf, J. S. Van Bure 
Truck frame, P. M. Kling. Aibes 
Typewriting machine top plate. J. Felbel 
Velocipede crank arm. Fauber & Price.. 
Washboard, J. M. Davidson............... cc eeee eee ee 3 


32,713 
2 


TRADE MARKS. 


Aluminium, C. W. Leavitt & Company. 
Bakery products, certain named, Fleischmann’s 
Vienna Model Bakery 
Blood purifier, E. B. Hupman. 
Blood purifier, C. Kerr 
Canned goods, preserves, 
Preserving Company 
Cement and plaster, Acme Cement Plaster Com- 
jo) oh dees come 34,685 
Cleaning and polishing preparation, J. M. Ball.... 34,684 
Cleaning and polishing windows and glassware, ree 


mixture for, J. W. Green.... es 


Coffee. J. B. White seteiclcsiae acne aU 

Collars and cuffs, Cluett, Peabody & Company.... 34,662 

Dairy products, certain named, Anglo-Swiss Con- 
densed Milk Company.................ceeeesneeee 34,670 


Fabrics, textile, Reuter, Brockelmanu &° Com- 


Manufacturing Company.............. 0. cece eens 
Hair restorative preparation, 
cal Company 
Hair tonic and skin lotion, E. Alvarez & Com- 


Vea co ee arene nical Gotten dame oa 


pan 
Linen crash toweling, Stevens Linen Works....... 34.663 


Medicine for certain named diseases, M. F, Gane: 34,681 
om- 


Milk, condensed, Cousumers Preserved Milk 
pan 
Oil products, cod | da 
Paper. certain named, J. F. Lester. 
Photographic materials, G. Genner 
Printing machinery. color, P. Orsoni 
Remedies for certain named diseases, W. F. 
IVE VTIi} oor meester e acceician Seite eae rare Rick 
Slate. certain named articles manufactured from. 
Carbolane Slate Company. 
Soap, Citrus Soap Company. 
Tea, J. B. White. .......... 
Tires, rubber, Goodyear Tire an 
PAT painte iN Ss AN, Steg cites MEI icn:s wg lattes z 


Toilet preparation, Ward & Cresswell.............. 34,676 
Typewriter supplies, certain named, Crescent 
Typewriter Supply Company................ ..6- 34,667 
LABELS. 
“ Admiralty Whisky,” for whisky, Wittemann 


Brothers... i 

‘* Athlete Wh 
mpos ‘i 

bossing composition, J. P. Burbank a 

“ Celery Rock and Rye,’’ for alcoholic or medicina! 

compounds. Wittemann Brothers................ 

“ Cognac Brandy,” for brandy, Wittemann Broth- 


TS 5 eorsssiare crete wasn eave See Tecan ne neta a reise ete @ 7,538 
“Columbia Whisky,” for whisky, Wittemann 

SFO THORS eo wealaent fice» canna Parciemere se Meat mecoe aie ei’ 7,552 
“Dragon Pure Rye,” for whisky, Wittemann 

IBrO thera ee sic Saka reise < in se ae uh seni el euaseiete 7,553 


** Eddysilk,” for dry goods, Eddystone Manufac- 
turing Company 
a Eureka Eye Water,” for eye water, F. M. An- 
GUUS ssstateicaiass sey alder ate ayele earele 
‘ Eureka Hair Restorative,” for a hair restorative, 


Eureka Hair Kestorative Company.... ......... 2,564 
“* Howsilki,” for cotton fabric, Sweetser, Pem- 
DPOOKS& COMPANY 524k. icc hens tetostey aaa tee 7,543 


“Iona,” for cotton linings, Millville Manufactur- 
Ing COMPANY... ose gs wince es tee dete 
“Kentucky Whisky,” for whisky, Wittemann 
BPOPMET Bsa iss sissies erat Sesauminnecay ae alias ous atelsters al atatatoaca 
“Lightning Polish for Precious Metals,’ for a 
Polish?’ WSNNNISthesis i ese cares qa aes ie ctv ae stacey 
* Lightning Tire Fluid,” for a tire fluid, M. H. Fay 


We COMMPAN Gis c categtiye ve oie soosuis acsgeseseciatcpunviet onsieruiite siete 7,569 
‘ Lily Brand.” for tape. Kreut & Fite Manufactur- 
ing Company ............. 7,044 


“M. Fritz & Sons Fritz.” for cigars, M. Fritz & Sons 
Cigar & Tobacco Company 
‘““Monopolitan Mantle,” for mantles. M. G. Wein- 


Brotbers 

“ Neva,” for linings, Millville ManufacturingCom- 
pany 

Old Stock Port Wine,” for wines, 
Brothers... 


“ Pearl of Myrrb 
“Pluto,” for natural spring wate: 
Company .. PARE 65 
* Premium 

Brothers. 
“ Schenley Club. sky, W. C. 
“ Sun Shine J.iquid Bluing,” for bluing. 
& Brecbet... 


“The Converse Cure.”? for a medicine, Converse 
Treat Me ne IMStIWe sre ws sews octal nem ee aes : 
“Triumph Whisky,” for whisky, Witteman Broth- 


7,549 


7,561 


PRINTS. 


‘* Harper Dental Cabinet,” for dental cabinets, G. L. 
Port. G2 COmpannyes. Lc rciaiciisiatascieyssciarsiaiciacaissiarbinteyies ae 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1963, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
alarge number of copies are desired at, one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going list, provided they are simple. at a cost of $40 each. 

f complicated the cost will be a little more. -For full 
instructions address Munn & Uo., 361 Broadway, New 
York. Other foreign patenta may also be obtained. 


a 


A Goodform Closet ere 


will make your closet look like this picture. 


months. Money back then if you say so. 


LADIES’ SET—12 Garment Yokes, 12 Skirt Hangers, 2 Shelf 
(See loop on door.) 


MEN’S SET—12 Garment Yokes, 6 Automatic Trousers Hang- 


Bars and 2 Loops. 


ers, 2 Shelf Bars and 1 Loop. 


Sets, $3.00 each—-two in one shipment, $5.50, express paid. 
Our Trousers Hanger is much prized by gentlemen; sample 
30c.; 4 for $1.00; 6 and 1 Loop, $1.50, prepaid. 


Sold in tirst-class dry goods stores and by clothiers and furnishers. 
you cannot buy them from a dealer in your town, remit to us. 
We send free an illustrated descriptive booklet. 


CHICAGO FORM COMPANY, 10! La Salle Street, Chicago, 


your deaier’s name. 


Try it six 


If 
Mention 


WEy doesn’tJonesgetdown to business 
Mmethodsand buy an AMERICAN 'l'yPE- 
WRITER for #10? Does he think 1am 
Tunning a puzzle department ? 


THE AMERICAN 
$10 TYPEWRITER 


as well made as the highest- 
priced machines, but more sim- 
ple. It has stood the test; seven 
years without a com petitor, 
Catalog and sample oft work free. 
American Typewriter Company, 
S-267 Broadway, New York. 


**33,.000 IN USE.” 


Sieve Attachment for Eaves-Troughs. Prevents 
leaves and rubbizh from passing,into the trough. Also 
prevents birds nesting in the eaves-trough. Made of 
tin al cost of 2 cents per foot and greatly increases the 
durability of the gutters. Keepscistern water free trom 
contamination. Patented February 20, 1900. Patent for 
sale. A good side tine for manufacturer of tin or wire 
goods. JOHN L. MARTIN, invenvor, Tiptonville, Tenn. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopPyYRIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain eur opinien free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents yaken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal.. Terms, $3 a 
year ; four months, $1, Sold by all newsdealers. 


MUNN & 0,261 Groaaway, New York 


Branch Office. 625 F St.. Washington, D. C. 


-PROPOSALS. 


SEALED PROPOSALS WILL BE RECEIVED AT 

| the Office of the Leght-Heuse Engineer, Fifth Dis- 
trict, Post Office Building, Baltimore, Md. until 2 
o’clock, M.. June 14, 1980, and then opened, for furnish- 
ing the materials and laber of ull kinds necessary for 
the erection and delivery of the Hooper Island Light- 
house. Md.. in accordance with plans and specifications, 
copies of which, with blank proposals and other infor- 
mation, may be had upon application to 

W. A. JONES, Lieut.-Col., Corps of Engineers, U.S. A. 


MACHINES, Corliss Engines, Brewers’ 

aud Bottlers’ Machinery. TH VILTER 

MEG. CO., 899 Clinton Street, Milwaukee, Wis. 

TU R Bl N FE et Se Co. 
_LEFFE . 

Springfield, Ohio, é. ¢ A. 

TSWSVAVSY WSEAS 
alee SEES 
TYPE WHEELS. MOOELS S EXPERIMENTAL WORK. 6MALL MACHINERY 
NOVELTIES RETC. NEW ORK STENCIL WORKS JOO NASSAU 8! N.Y. 


SAW HAMMERING 


instructions. Prepaid on trial. ONLY to filers of ex- 
perienceand mill owners. MINER. Lumberton, Miss. 


INVENTIONS PERFECTED. 


Accurate Model and Too! Work. Write for Circul:r 
PARSELL & WEED, 129-131 West 3Ist St.. NewYcrk. 


$/ : 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE MFc. Co., Stat’n 10,Cincinnati, O. 


NEW YORK. 
Make Models of Any Machine to Order. 


¢ D.Li. HOLDEN 
2 1336 BEACH St. PHILADELPHIA®PA. 


‘GEALED ICE MACHINES 


TIFIC AMERICAN SEPT. 2.1399. 


REGEALED 


SEE FIRST PAGE SCI 


Ninety per 
cent of the 


CAPE NOME GOLD 


output will be dredged 
out and saved by 


KROGH’S CENTRIFUGAL SAND PUMPS 


and Drake’s Amalgamators. The only machines that have stood the most exac ing tests of practical miners. 


KROGH MANUFACTURING co. Patentees and Builders. 


In daily operation at the works. 
MACHINERY of highest efficiency. 


9 to17 Stevenson St., San Francisco. 


Builders of modern MINING, DRAINING and IRRIGATION 


Agents The Standard. 


The only ‘‘Dripless” 
Tea and Coffee strain- 
er. No drip to soil lin- 
en. No falling off. 
Nickel plated. Mailed 
on receipt of 2 cents. 
Standard Strainer Co. 
Dept. K, 87 Maiden 
Lane. New York. 


why Make Rubber Stamps ? 


Our *‘ New Y ork” Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World’s Fair. 
Chicago. Simple process. Large profits. Circulars free, 
Barton Mfg. Co., Dept. A, 338 B’way, New York, U.S.A. 


MERITORIOUS INVENTIONS 


financed or patents sold outright. Capital furnished 
for good emterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PEJ'ER WHITNEY, 100 
Broadway, New York. 


Wanted 


FO R SALE —2 Locomobiles, 1 blue and 1 olive, latest 

» model, guaranteed as good as new at 

good discount. 1new Buffalo Motor Carriage at a trade. 

and 4 Passenger Carriages to let by the month for 

pleasure and advertising purposes. Write for partic- 

ulars. THE BOSTON AUTOMOBILE CO., 
Bar Harbor, Maine. 


MEDIUM-SIZED AUTOMATIC 
or similar machinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
ca] devices. OTT. MERGENTHALER COMPANY, 
Incorporated, Baltimore, Md. 


Magneto for Gas or Gasoline Engine Igniters 
No batteries used. Self-Iubricating bearings, Dust 
and moisture proof. Brushes self-adjusting. Mate- 
tia] and workmanship the Rest. [G%° GUARANTEED @ 
FOR ONE YEAR. Send for circular and price list. S 


GIDDINGS & STEVENS, Rockford, Ill. : 


PAPER. FREE if you will send names 


(2 Send for Descriptive Catalogue. 
of5boy friends over iz yearscf 


iB OYS age we will send you theSter for3 months 


free. Greatest boys’ paper published. Address with 
stamp, THE STAR, Dept-84, OAK PARK, ILLS. 


FOR SALE. 


The entire plant of THE UNITED STATES PIN CO, 
located at Seymour, Conn., on the line of N. ¥., N. 11. & 
H.R. R. (Naugatuck Division), censisting of buildings. 
teal estate and valuable water power on Naugatuck 
River, including all machinery used by the above men- 
tioued company for the manufacture of pins. 

For full particulars and price address 

UNITED STATES PIN CO.,, 
Or, OLIN L. DIBBLE, Seymour, Conn. 


FOR SALE OR ROYALTY. 


Patent Right No. 615.537. The most 
@owplete Street Sweeper ever invented. 
Gathers and selects the fine from the 
goarse, Dustless. simple and durable, 
A fortune for the right man or 8 com- 
ak Addres A. C. A. DUPUY, 
Le AscpeSt., New Orleans, La. 


Copyrights For Sale. American and British, on 
Perpetual Calendar giving, the week -days of any month, 
Dominical Letter, Golden Number, Epact, tes of 
Movable Feasts and of New and Full Moon for any year. 
A. KIRKGAARD, 1825 Race Street, Denver, Colo. 


WANTED.~— A thoroughly competent pattern-maker, 
one who is a good draughtsman, experienced in the 
manufacture of Cast Iron Heating Boilers, and who can 
handlemen. A. R. C., Box 773, New York. 


Inatruments, Drums, Uniforms. 
& Supp.ies. Write for catalog, 445 
illustrations, FREE; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 


838 Adams 8t., CHIOAGO. 


perfect 


Alots P. Swoboda 


which does not overtax the beart. 


It is the only natural, easy and speedy method for obtaining per- 
fect health, physical development, and elasticity of mind and bcdy. 

Perfect Health means an absolute freedom from those ailments 
which a well-informed mind knows are directly or indirectly due to a 


lack of properly arranged exercise. 


Pupils are of both sexes, ranging in age from fifteen to eighty- 
six, and all recommend the system. Since nu two people are in 
the same physical condition individual instructions are given in 


eacb case. 


Write at once for full information and Booslet, containing indorse- 


ments from many of America’s leading citizens, to 


ALOIS P. SWOBODA, 


%436 Washington Street, Chicago, Ill, 


Teaches by mail, with 
success, 
omginal and scientific 
method of Physiological Exercise, without any apparatus wnatever, 
and requiring but a few minutes’ time in your own room just before 
retiring. By this condensed system more exercise can be obtained 
in ten minutes than by any other in two hours, and it is the only one 


his 


Scientific 


American, 


JUNE 2, 1gO0. 
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These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 


THE MOVEMENT 
IS WIDESPREAD. 


All the civilized 
world is now going 
“ automobiling.” 

It isn’t a fad any 
longer but a ux 
urious necessity. 
Toowna 


WINTON 
MOTOR 
CARRIAGE 


Price $1,200. No Agents. that p {0 
er 


the tines and tbe requirements of good societ. 

the sociai swiin yourself. It is easy to operate nd con- 
trol, perfectiy safe and economical. Hydro-Carbon 
syste: 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 


0 1 et a es FN NUS NS ND 


\ THOROUGH. INSPECTIONS) 


AND 
INSURANCE 
AGAINST: LOSS 


oR 
DAMAGE 
PROPERTY 
LOSS: ‘OF: LIFE 


INJU URY 
TO-PERSONS 
CAUSED-BY 


STEAMBOLLER-EXPLOSIONS 


J+ M: ALLEN PRESIDENT  “W°B:FRANELIN - VICE PRESIDENT 
J-B-PIERCE:SECRETARY F-B-ALLEN + 2°ViCE PRESIDENT 
LBBRAINERD. TREAS. _L.F.MIDDLEBROOK. ASSTSECY; 


00 00 00 00 00 a 1 a 0 1 a a E 


mn a 


emisisieisisiSisisiaoioia 


The machine that does better work with 
less fatigue than any other. 


That has a velvet touch and every pos- 
sible conveuience. 


4a Catalogue free—send for it. —®a 


AMERICAN WRITING MACHINE CO. 
302 Broaoway, New York. 
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No. 21—Driving Wagon. 
ance’’ axles, open rubber head spri 
shaft couplers and Bailey loops. 
shafts, $60. 
more than our price. 


Has “Long Dist- 
Bradle; 


Sore Any everything. 


Exploitation Company, 


UNDERTAKES:~—The manufacture of Automobiles 
and Motor-Cycles. The examination of Automo- 
bile patents. ‘I'o enlist capital for {he development 
of inventions. 

FU RNISHE* :—Specialists to make tborough exami- 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly tbeir propositions to concerns willing to 
consider and to undertake the same. 

PURCHASES :—A\1} meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 


Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 


You Pay Double the Money 


in many cases when you buy vehicles and harness from the Sseent or or 
dealer. We do without these people and reduce the price of our, 
‘ou to the extent of their commissions. We 
icles and 65 styles of harnessand gell them 
Dre the consumer direct from our factory at 
wholesale prices. 


WE HAVE NO AGENTS 


wit You pay a profit to nobody except our man- 
Same as others sell for 40 to 850 pfacturing profit, a and you getpositively the 
go 


will buy. In a factory of the size of ours you 

get the best possible selection. 
ijlustrated Catalogue contains cuts of everything we mak 
our vehicles and harness anywhere for examination and guarantee safe delivery an 


SEND FOR LARGE FREE ILLUSTRATED CATALOGUE. 


ELKHART CARRIAGE & HARNESS MANUFACTURING CO., Elkhart,Indiana. 


make 178 sty! Ijloe of of 


\ 
a given amount of money 


No. 65—Single Buggy 
Harness.Price with rabber 


tronmings, 816. Good as 
retails for a, 


Our large 
e. Remember tbat we shi 


Automobile Patents OI—LLIUC TID 


Ladies’ Watches § 


All styles and sizes are shown in 
our Blue ‘Book—Copy Free. 
New England Watch Company, 


87 Maiden Lane, New York. 
149State Street, x6) hicago. 


BLUE BOOK 
 Sepcgreecteg 


All NALICLIES al at lowest prices, Hest Kailroad 
Track and on or Stock Scales made, 
Also 1000 Laee articles, inciudi Sates 


Coalas & Sewing Machines, Bicycles, Touls. etc. Save 


Money. Lists Free. CrHicaAGO SCALE Co., Chicago. Il. 


SAVAGE Hammerless Magazine Rifle 


SMOKELESS 
-303 CAL. 


Point Blank Range for Hunting. 
The Only Hammerless Repeating Rifle. 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for largeand small game. 
UE" Write for Descriptive Catalogue A. 


SAVAGE ARMS CO. 
UTICA, NEW YORK, U. S. A. 


GEORGE WASHINGTON 


Electrified the nations and made his opponents take to 


THE WOODS 


GEORGE DEWEY 


Electrified the world by making the enemy take to 


THE WOODS 


THE WHOLE WORLD 


Is electrified by the wonderful merit and popularity of 


THE WOODS 
MOTOR VEHICLE 


FREE 


Vanderbilt Ave. & 44th St., 


JARALEL CH BESLY&@ 
PCa pSAlis tess 


SIDES=U-s-% 
MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup- 
PLEMENT 1113. Price 10cents. For sale by Munn & 
Co. ang all newsdealers. 


s TED 
ee 
WITH THIS B RAKE 


YOU RIDE 50 MILES 
BUT PEDAL ONLY 35: 


OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
€évery chance you get. Your feet on the pedals 


gives perfect control of tbe wheel. Ladles’ skirts 
Beep down when coasting. You can adjust it to 
any make of cycle. 


Our Acetylene Bicycle [.amp is superior in 
construction to any made. 


Iilustrated pamphlet giving detailed information 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. 


“ELECTRIC AUTOMOBILES, §¢ 


Write or send for illustrated Automobile Catalogue in colors, with descrip- 
tions, prices, etc.; or better still, CALL ON US 


Gratuitous instruction given purchasers of our Automobiles 


WOODS MOTOR 
VEHICLE 


545 to 549 Wabash Avenue, Chicago 
New York 


COMPANY 


14 King St.,Toronto, Ont., Can. 


Care, Construction and Operation,’’ $1.25, 
. S. Stone & Co., Publishers, Chicago, ii. 


NO WASHING, 


SENT ON 


ACETYLENE BURNERS. 


We have the largest and best equipped factory in the 
world for making genuine steatite Acetylene Gas burn- 
ers. Correct scientific principle. Quality and workman- 
ship guaranteea 
STATE LINE TALC CO., Chattanooga, Tenn., U.S. A. 

invested in a postal card 


ONE CENT and mailed to us will] bring 


youa “Gem” Safety Razor outfit for your 
trial. Keep tbe outfit 10 days. and if you 
are not satisfied return it. Please forward 
references trom responsible parties. 


The Gem Cutlery Co.,35 Reade St., 


N.Y. 


PRICE, COMPLETE, 
TEN 


SI The Felix F. Daus Duplicator Co. (inc.), |to 5 Hanover St., NewYork 


Daus’ “Tip-Top” Duplicator 


100 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 


NO PRINTERS’ INK, NO STENCIL 


$5.00 


DAYS’ TRIAL TO RESPONSIBLE PARTIES 


TRADE MARK 


«6 
Pecamor 
ALUMINUM PAINT. 


airatest application of Aluminum. Looks like Frosted 

Nashable. Untarnishable. Wa'er, Oil and 
. Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
names, Motors. ‘Apparat us, Arc Lamps, Seckéts, rack. 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO.. 339 B’way, New York. 


GENERAL ELECTRIC CO,, 
SCHENECTADY, N. Y. 


CENERAL OFFICE, 


GE Small Motors 


Drive all the machinery and tools in 
Tiffany & Company’s Forest Hill factory. 


GRADE FOOT POWER LATHES 
W. P. DAVIS, ROCHESTER, N. Y. 


HIGH 


The Smith Premier Typewriter Co. 
Syracuse, N. Y., U.S. A. 


The No. 4 
YOST 


WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
Deauti ul work, strength, simplicity, and 
durability are shown in perfection in the 
No. 4 Model. 


Yost Writing Machine Co. 


NEW YORK CITY. LONDON, ENG. 


~ “YOST Nedra 


Powerful, Responsive, 
Durable and Efficient. 


‘“‘The Reeves” 
Variable Speed 
Countershaft 


4 for securing any speed _ without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of lron- 
working peach ery fron Lathes, 
Planers, Bering Mills, Shapers, etc.; 
Cement’ Machinery, Experimental 
Machinery—in fact all kinds of ma- 
» chinery requiring a change of speed. 

With ita large increase and a better 
grade of work can be produced. 

Ce Send for handsomely illustrated 
catalogue “S.A. 


REEVES PULLEY co. 
COLUMBUS, IND,, U, S.A. 


CHARTER Gasoline Engine 
(SED ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Portables, 
Engines and Pumps. 


(@ State your Power Needs. Ee 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


RETTISTOS 
Lege COVERINGS 


atl ios) -) 5-38 e}-3 ABSOLUTELY FIRE PROOF, 
Ca UP eae ty PERFECT NON-CONDUCTORS, 
STRONG, LIGHT, FLEX([]a 71a Mg ald 
MADE IN SECTIONS Big ogg Ro) (od 
TUM Balad INCH TO IG INCHES. 
H.W. JONNS Ree ees 
« NEW YORK: CHICAGO - PHITW Ns a0 UT Tel ro) 
Ppttens oF 
ASBESTOS MATERIALS. BRBIUP RON ee ae Ny 
ROOFING MATERIALS. [lxeqt Tlo7 NM TN IPN e a 


Che Cypewriter Exchange 


134 Barclay St.. NEW YORK 
124 LaSalle St., CHICAGO 
38 Bromfield St.. BOSTON 


817 ano St.. 
j ANSAS CITY, MO. 
209 North aay St 
LOUIS, MO. 


432 Diamond "St 

PITTSBURGH, PA. 
West Baltimore St., 

BAL TIMORE, MD. 

636 callie» 
SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of all makes. Send for Catalogue. 


JESSOP'S 


TOOLS, SAWS 


E 
Ww JESSOP & SONS L2 9I JOHN ST. NEVE YORK 


